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Abstract

For most of the 20th century the mechanistic, linear world of Newtonian science has

functioned both

as

metaphor for thinking about organizational dynamics and as the

mental model around which organizations have developed. Recently, the
postclassical sciences have yielded an alternate understanding of the world, one

fundamentally different from that of the Newtonian model. This paper explores

a

world view emerging from complexity studies and quantum physics, contrasts it

with the dominant image derived from classical physics, and draws implications for
organizational leadership. The lens of postclassical science challenges our

fundamental ontology and reframes our views of organizational life in general and of
organizational leadership in particular. Based on a distinction between leaders and
managers, and between leadership and management, a view of leadership as an

emergent property of organizational dynamics is developed and emergent leadership
is modeled as a key element in addressing organizational flux and change.
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Introduction

The dominant belief system of modern Western culture is informed by
science. For the past 300 years, the epistemology of western society has been firmly

rooted in the science of Bacon, Descartes and Newton. Bacon and Descartes
provided the methodology and Newton applied it to the physical world. From
Descartes, we learned to separate the mind and the body, encountering the universe
as detached observers.

Nature was "out there", an objective reality to be discovered.

Newton developed the calculus and used it to derive a set of physical laws that
underlie the workings of the universe.

What has become known

as

the Newtonian model posits

a mechanistic

world, a world operating in a linear, clockwork fashion according to a discoverable
set of fixed laws.

It

is a

world composed of basic building blocks that exist

discoverable realities. Further,

it

as

fixed,

is a world that submits to quantification,

measurement and reductive analysis. Knowledge comes from breaking problems

into sub-problems iteratively until they can be analyzed and understood. With
understanding, we expect to achieve the twin goals of prediction and control. This
is a reassuring world where ambiguities exist only because we have not yet applied

the resources necessary to discover how that part of the machine functions.

It

is this

world view which has served

as a

model for structuring our orgenizational

life. This perspective has provided the structural basis for our businesses, our
governmental units and our academics. Newton's machine has served both as a
metaphor for thinking about organizational dynamics and as the actual mental
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model around which organizations have developed. Yet, as elsewhere, change comes

to science. The universal linearity, predictability, and proportional cause-effect
relationships of the Newtonian world have been challenged by contemporary

scientific discovery.
The postclassical sciences of the Zfth century yield an understanding of the

world fundamentally different from that which informs our dominant construction
of reality. This new world is organic, nonlinear, and probabilistic. It is full of
ambiguity and emergent behaviors. In challenging our basal understanding of how
the world works, the new physics and the study of adaptive nonlinear dynamics
present us with the option to reframe our views of organizational life in general and

of organizational Ieadership in particular.
This thesis explores the organizational world view emerging from complexity
studies and quantum physics, contrasts those with the dominant image derived from
classical physics, and draws implications for organizational leadership.

At its base, it

is intended to give those in need of leadership or aspiring to leadership an additional
lens with which to view the organizational leadership process. The analysis provides

the interested individual with an understanding of the fundamental teachings and
the world view emerging from postclassical science. In addition, it contrasts that
view with the classical understanding embodied within the currently dominant
perspective. [t provides the reader with an understanding of the ramifications and

applicability of this new world view for organizational life by exploring the
implications of this emerging perspective for issues of organizational leadership. By
providing additional tools for dealing with organizational issues, there emerges an
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alternate lens with which to view organizational life and the world within which it
operates.

From complexity studies, we learn about complex system processes and the
attributes of self-organization, the web of interconnectedness among system
components and the phenomenon of emergent behavior. Quantum physics
introduces us to a world of observer-actualized reality and of multiple realities,

a

world of objects paradoxically constituted of both particles and waves and a world
in which all objects are derivative of dynamic relationships. These concepts are
explored with the idea that leadership, if viewed as a behavior, is an emergent
behavior within the complex adaptive environment of organizational life; "leader",

if

viewed as a "thing", is a quantum "thing", emerging from a web of relationships.
Thus, from either perspective, leadership as behavior or leader as an entity, I hope

to show that

a

useful view of leadership will contain a strong component of

relationship and that within en organizational context leadership emerges from
dynamic processes inherent within the operation of organizations. It is my suspicion

that such a point of view is more relevant in the day to day churning of
contemporary organizational strata than is the more standard perspective of
focusing on leadership from a structural or legitimated-role,in-the-hierarchy point

of view generally focused on "upper management".
This study develops distinctions between leaders and managers, and between
leadership and management. Stacey's dialectic model of creativity and innovation in
organizations, with support from Kanter's empirical work on organizational

creativity, is examined

as a

framework within which to consider the nature of
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organizetional leadership when organizations are viewed as loci of flux and change.

Additionally, French and Raven's model of social power is employed

as a means

for

understanding the power base of emergent organizational leadership.

While I assume that there is a "real" universe to be discovered, I also believe
that we cannot help but approach it with the filters of limited inteilect, of socially
and occupationally induced perspectives and handicaps, and of biases otherwise

induced because we ere complex systems ourselves. Consequently, I maintain
constructivist perspective on "reality." That is, "facts" are theory laden and

a

as

Werner Heisenberg noted, "what we observe is not nature itself, but nature
exposed to our method of questioning" (quoted in Zukav, 1979, p. 136J. Reality physical and social - is then to a large extent a product of our own construction,
based upon interpretations of the results of our questioning as perceived through

personal, professional and social filters. An assumption of this research is that

organizationally we construct our mental models of the world from a basis of our
science. Our organizations and institutions at their core see the world with a

Newtonian framework and thus beheve as if cause and effect are always directly
linked. Additionally, I hope to persuade that organizations ere complex adaptive i
systems (or at least their behavior approximates that of such systems) and therefore

the findings of complexity studies have relevance for leading in organizations. My
operational assertion is that leadership is a verb and not a noun, a process and not

product, and results from webs of relationships, not from organizational position.
Further, the process that generates organizational leedership is one of emergence.
Leadership is becoming, not being. As such, I hope to show the relevance of new

a
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world views, new languages and new metaphors based on complexity studies and
quantum mechanics to organizational studies and to provide a useful lens with

which to view the leadership process in a world growing rapidly more complex.
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Chapter

I

Our Newtonian Context
Today, our perception of social and political reality, our whole
perception of "modernity", is a mechanistic perception. It was
forrned in direct response to the philosophical and scientific
revolution of the seventeenth century that gave birth to modern
science, and it is reinforced daily by our constant exposure to the
technology that surrounds us.
(Zohar and Marshall, 1993, p. 3)

By now

it

is well documented that the dominant epistemology of Western

culture and, by extension, of those engaged in operating the multitude of
institutions and organizations extant in that world, derives from our science. The
belief system of Western culture is rooted in science. It is through our science that
we come to understand the material world around us. This chapter explores the key
facets of the Newtonian context which has strongly influenced our concepts of
organizational life and which has framed our understanding of reality organizational and otherwise - for 300 years.

It

serves

to establtsh the context

within which organizational leadership roles are currently enacted and against which
some teachings of 20'h century science

will be examined in subsequent chapters.

A Belief in Science
Throughout history a variety of belief systems have served Western culture.
First myth and then religion helped us make sense of our experience. Knowledge
was private and controlled by a priesthood or educated class oriented to the church.

The scientific revolution challenged and displaced Scholasticism as the reigning

belief system. With science, knowledge became a public commodity subject to open
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verification. "science is defined in terms of how andwhy we know something, not
what we know" (Casti, 1989, p. 61). Leaving aside issues such as the true nature of
scientific endeavor and any limitations or biases it contains, it may be accepted that

culturally we maintain a scientific epistemic orientation. We get our understanding
of the material world from science, not from shamans, tribal elders, dominant
religious tradition, or vibrating crystals. Our world view is formed primarily from

our sctence.
Additionally, the dynamic between a society and its knowledge system is bidirectional (Harmon). A world view is influenced by

, knowledge system and a

knowledge system is adopted because it meets the interests and needs of a society.
Thus "one way of viewing the scientific revolution is as a shift in the sort of
knowledge that was valued by a society....euery sociery's knou.,ledge system is

parochial" fHarmon, 1988, pp. 27-28). This is not to say that other belief systems
do not exist in our culture, simply that non-spiritual knowledge and understanding
is the most highly valued and

likely that science reigns
a

as

it

has its genesis in the

world of science. While it

is

our chief belief system for many reasons, "beliefs thrive

because they are useful"[Casti, 1989, p. 68). Thus, among the many reesons we

employ science as our vehicle for knowledge the key reason is because we value the
results of science and its application in technology.
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Newtonian Reality
Since the late 1600's we have operated within the world view defined by

Bacon, Descartes and Newton, what has come to be known as the Newtonian
paradigm or Newtonian world view.

It is through this world view and its attendant

methodology that we form our understanding of the universe. In the Western

world, with the philosophical and scientific revolution of the seventeenth century,
science replaced scholasticism as the authority system and "truth" became

a

function of empiricism.
Laws formulating the regular concomitances of phenomena the observed order and conjunctions of things and events - were
sufficient, without introducing impalpable entities and forces,
to describe all that is describable, and predict all that is predictable,
in the universe. Space, time, mass, force, momentum, rest - the terms
of mechanics - are to take the place of final causes, substantial forms,
divine purpose, and other metaphysical notions. Indeed the apparatus
of mediaeval ontology and theology were altogether abandoned in favor
of a symbolisrn referring to those aspects of the universe which are
given to the senses, or can be measured or inferred in some other way.
(Berlin, 1956, pp. l7-18)

The Newtonian world is one of regularity and of predictability. The physical
world operates according to a few basic, discoverable laws. As such, cause and
effect are clearly linked and, in principle, we have a large measure of control over
our world. Mind and body, ot matter, are seen as distinctly separate from each
other.
Addressing himself to the mind-body problem, Descartes asserts that "the

mind by which I am what I am, is wholly distinct from the body..."

(1 947,

pp. 182-

183). With the mind-body problem thus resolved in favor of a duality we have been
able to assume the stance of detached observer, diligently and objectively
measuring, recording, and ultimately comprehending a physical world of
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deterministic laws. Nature is "out there", separate from us, its secrets and workings
objectively discoverable.

Working only from first principles and employing the tools of deduction,
induction and mathematics, our world became comprehensible and more
importantly controllable. With understanding came prediction and control. While
Newtonian science epitomizes our quest for regularity and control, the genesis for

this attitude predates

1

7th

century science. Berry

(1

990) traces the impulse for

greater control to the plagues which devastated Europe in the 1300's, what he

terms "a central traumatic moment in Western history" (p. 125). He suggests that

the rise of science was one of two basic societal responses to the Black Death from
which "almost one half of the people of Florence died within

a

three-month

period." (p. 125J. In particular,
In response to the plague and to other social disturbances of the
fourteenth and fifteenth centuries two directions of development
can be identified - one toward a religious redemption out of the
tragic world, the other toward greater control of the physical world
to escape its pain and to increase its utility to human society. (p. 125)

With the quest for control, science took root

as

the basis for the Western belief

system. Consequently,
Humanity now had a new purpose in [ife. Cone was the medieval
goal of seeking salvation in the next world. In its place was the
new idea of seeking perfection in this world. History was now seen
as a progressive journey from the rather disordered and confused
state that society found itself in to the well-ordered and wholly
predictable state represented by the Newtonian world machine.

[Rifkin, 1 980, pp. 23-24)

Capra [1988) sees the rise of the Cartesian/Newtonian paradigm as a
"dramatic shift in the way people pictured the world and their whole way of

thinking." (p. 53) He characterizes this

as a

shift from an organic conception of the
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world to a mechanistic one, with the goal of prediction and control replacing the
desire "to understand the meaning and significance of things" (p. 53J.With this

shift, "the notion of an organic, living and spiritual universe wes replaced by that of
the world as a machine, and the world-machine became the dominant metaphor of

the modern era." (p. 54). "Descartes's mathematical world was tasteless, colorless,
and odorless; it didn't ooze, drip, or spill...Descartes had successfully eliminated

everything in the world which might in any way be thought of as messy, chaotic,
and alive" fRifkin, 1980, p.71J. Further, since all physical phenomene are
explainable by the motion of particles, these particles (matter) being all made of

the same "stuff", we can expect

a

direct and deterministic causality.

All that happened had a definite cause and gave rise to a definite
effect, and the future of any part of the system could - in principle be predicted with absolute certainty if its state at any time was known
in all details. (Capra, 1988, p.66)

Prigogine and Stengers (198a) stress that "the basic processes of nature were
considered to be deterministic and reversible" (p. xxvii). Thus, time was not

a

factor in determining a system's condition. "A moment, whether in present, past, or
future, was assumed to be exactly like any other moment" fToffler, 1984. P. xix).
The condition of a system could be predicted in the future or retrodicted in the
past. Once the laws were known, there were no surprises. This belief was

reinforced by the understanding that causality was both direct and scale invariant.
Small causes resulted in small effects. Further, tny feedback experienced by the
system due to change was assumed to be negative, producing a dampening effect.

Therefore, systems tended to settle into stable equilibrium with small changes
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resulting in small fluctuations about the equilibrium point. Dampening feedback
and equilibrium behavior became cornerstones of classical economics as the field
moved away from political economy in an effort to employ the Newtonian world

view as a model with which to analyze economic activity.
Finally, the Newtonian paradigm engendered a reductionist, analytical
mental model in which the world is seen as a hierarchy of parts and forces acting on

them. It's an atomistic world in which smaller parts combine to form larger parts
iteratively until the whole exists. Thus, the whole is reducible to its component
parts and the whole is the sum of the parts. This perspective, the fundamental

reducibility of systems, provides the analytical framework with which we view the

world. Problems are decomposed into subproblems, which are defined in terms of
subsubproblems and so on until each stands as a comprehensible unit of analysis. As

the component parts or functions are understood, eventually the whole - system,
process, organism - is understood.

The Newtonian synthesis - a deterministic world of common particles acted
on by standard forces, atomistic with all parts summing to the whole, there to be
observed, measured, recorded and mathematically described by the detached,

objective observer - is suitable for a large class

of

systems or subsystems which are

deterministic, which are closed to external influences, and which essentially
conform to the Newtonian conception of the world. These systems have been
characterized as displaying predictable behavior, few feedback loops, centralized

control and decision making, and being decomposable [Casti). The paradigm
been effective if measured by the apparent control we have gained and the

*_}l1b_Trn

coiluge Library

has
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technology we have developed. It has informed our understanding of the world for
the past 300 years and has supplied the mental model for structuring much of
Western society and its institutions.
Mechanistic physics became the touchstone for a whole world view,
the central paradigm of the modern world. In many ways it served us
well. It made possible our whole industrial and technological culture
and was intellectually compatible with the flowering of both Western
individualism and liberal democracy. (Zohar and Marshall, 1993, p.4)

Further, "The overwhelming success of Newtonian physics and the Cartesian
belief in the certainty of scientific knowledge led directly to the emphasis on hard
science and hard technology in our culture." fCapra, 1988, p. 68). This model has

dominated not only the physical sciences, but biology, medicine, psychology, and
economics (CapraJ. In particulart a Newtonian construct provides the foundetion of

our modern perspective on reality and on the nature of systems.
Together we constnrct in our minds the world we live in; the kind of
world we construct depends critically upon the ways of thinking we share
with each other. We make sense of organizational life using a shared frame
of reference, a shared way of seeing, that has been built up over the
centuries from many sources, not the least of which are the mechanistic
rnodels of Newtonian thinkers... (Stacey, 1996b, p.4)

Organ izationally,
Each of us lives and works in organizations designed from Newtonian
images of the universe. We manage by separating things into parts,

we believe that influence occurs as a direct result of force exerted from
one person to another, we engage in complex planning for a world that
we keep expecting to be predictable, and we search continually for
better methods of objectively perceiving the world. [Wheatl ey, 1992, p.

6J

Thus we see that the rational model for the authentication of knowledge,
which grew principally from the foundation work of Bacon, Descartes and Newton
has become the Western epistemology, our way

of understanding the universe, and

our way of structuring social, institutional and organizational life. This is the world

Leadership Emerges

l3
view we employ, the unstated assumptions we embrace, the context within which
we operate, the milieu within which we attempt to lead.
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Chapter 2
Quantum Reality - The Primacy of Relationships

At the subatomic level the interrelations and interactions between
the parts of the whole are more fundamental than the parts
themselves. (Capra, 1988, p. 92)

Photons do not exist by themselves. All that exists by itself is an
unbroken wholeness that presents itself to us as webs (more
patterns) of relations. (Zukav, 1979, pp. 95-96)

Western concepts of reality are rooted in classical physics of Newton and
Cartesian objective rationality. Organizationaily and otherwise we have assumed

rational mechanism into the way we view problems, the way we structure solutions
and the way we believe the world works. "For better or worse, humans have tended

to pattern their domestic, social, and political arrangements according to the
dominant vision of physical reality" (H*rbert, 1987, p. xi). Consequently, students

of organizational theory and those interested in leadership issues need to be aware
of twentieth century scientific developments which impact our comprehension of
physical reality. Quantum mechanics and relativity have displaced Newtonian
mechanics in the subatomic realm of the very small and the cosmic realm of the

very large. In the process we are left with a less deterministic universe,

a

participative reality and consequently more options for addressing our world. This
chapter examines the basic understandings and the altered view of reality resulting

from explorations of the world from a quantum perspective. It serves

as a basis

for
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considering the application of quantum teachings to organizational life and to
organizational leadership in particular.

The reality of classical physics is based upon the ordinary world, the macro

world of our every day experience. The Newtonian world is composed of solid
objects with definable attributes reacting predictably to the forces of gravitational
and electromagnetic fields.

It

is a world in which objects unquestionably exist in

and of themselves. They exist whether observed or not. The primary duality in the
classical world is that of mind and body, mind and matter. The role of the detached

observer is to objectively employ mind in the discovery of preexisting matter and of

the laws which impact that matter in predictable ways. The Newtonian, or
objectivist, position is what Casti (1989J terms naive realism. "According

to

this

view, Nature...is'outthere'. The task of the scientist is to observe the'outthere'as
objectively as possible" (Zukav, 1979, p.55J. However, while successful in
addressing our daily experience, Newtonian physics proved inadequate to

effectively describe the micro world of atomic and subatomic processes.
Quantum physicsr developed as a result of the need for a science to deal

with these micro phenomena and the result

has been

to introduce an alternative

model of reality. Rather than a world of fixed, individuated objects waiting to be
discovered, the quantum world is composed of possibilities and probabilities waiting

to

be

jelled by the act of observation. Particles are not "things" or objects in the

I In J 900 Max Planck, investigating
black body radiation, discovered that energy is emitted and
absorbed in discrete packets which he termed quanta, thus quantum physics. Planck showed that,
contrary to the assumption of classical physics, nature operates in a discontinuous fashion. "At the
quantum level of reality, the whole picture of continuous movement through space and time breaks
down" (Zohar, 1990, p. 30)

Leadership Emerges
16

classical sense. "Quantum mechanics views subatomic particles as 'tendencies to

exist' or 'tendencies to happen'. How strong these tendencies are is expressed in
terms of probabilities" (Zukav, 1979, p. 57).
In the quantum world dynamic attributes of matter such as position and
momentum are not the fixed, permanent attributes of classical physics. Quantum
objects are not the ordinary objects of everyday experience. "Quantum theory
suggests...that the world is not made of ordinary objects. An electron, and every

other quantum entity, does not possess all its attributes innately" [Herbert, 1987, p.

46J The values assumed by the object are dependent upon the measurement
process. Unlike the classical model, quantum physics treats the observed object and

the unobserved object quite differently. According to the Copenhagen
interpretationz of quantum reality, unmeasured quantum objects have no dynamic
attributes. Thus, whatever attributes are observed are contextual. They are joint
attributes of the object and the measurement situation, depending upon the
measurement device and the ect of measurement to actualize one of the many

possibilities associated with the object. In this interpretation observed reality does
not exist apart from the observer.

2

Herbert (1987) has documented 8 versions or interpretations of quantum reality. Casti (1989)
describes 9 versions. All are consistent with the quantum facts. The interpretations of reality center
around the "measurement problem" and the "interpretation problem", both of which are beyond the
bounds of this study. The Copenhagen Interpretation of quantum reality has the strongest support
among physicists and is the basis for discussing quantum reality in this paper. In truth, most
physicists concern themselves with mathematical models and prediction and tend to shy from
conceptualizing the "reality" beneath the covers. As Casti observes "As long as he can use the
quantum machine to describe and predict the results of his experiments, the average physicist is just
like the average car owner: He doesn't care what makes the magic work" (p. a39).
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While maintaining support for Newtonian mechanics, Albert Einstein created
the first major challenge to the classical world view by reconceptualizing the
dimensions of absolute space and time into the single dimension space-time. While

not part of the quantum model, Einstein's relativity theories disabused science of
the detached Cartesian observer, at least in the realm of the very large and the very
fast. Gone are the Newtonian pillars of absolute space and absolute time. Einstein
showed that speed and location do matter, that they affect the actual observation.

The Wave-Particle Paradox
Fundamental to quantum mechanics is the wave-particle duality. Essentially,

quantum objects have been discovered to manifest both weve-like aspects and

particle-like aspects, depending upon the questions asked; upon how they are
measured. In 1803 Thomas Young's research led to the conclusion that light is
composed of waves. In 1905 Einstein, following Planck's work, theorized that light
is composed of quanta. That is, light is not just emitted and absorbed in packets.

Light actually exists

as discrete particles.

Experimental results have shown both conceptualizations to be true3. Light is

both wave-like and particle-like at the same timea. Of this duality Zukav (1979)
observes "its untidiness has forced physicists into radical new ways of perceiving

'

See Zukav (1979, pp. 70-90)

4

for

a discussion of

the experiments and their implications.

Einstein argued that waves of light had particle aspects. Likewise, Louie de Broglie theorized in
1924 that particles of matter would display wave properties. Research at Bell Labs later confirmed
this. The clear classical distinction between matter and field (particle and wave) dissolved under
quantum investigation.
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physical reality...The wave-particle duality marked the end of the Either-Or way of

looking at the world" (p. 89). Thus, "when dealing with quantum reality, we have

to learn

a new both/and

kind of thinking" (Zohar,1993, p. 20). Introducing

an

alternate concept of reality, the wave-particle paradox of quantum physics seriously
challenges the mind-matter duality of classical science and, along

with it, the

concept of absolute objectivity.

The Nature of Quantum Waves
In considering these concepts, it is essential to understand the nature of

a

quantum "wave. " These are not the physical waves of the ordinary classical world,

but rather mathematical functions which display wave-like properties. The wave
aspects of quantum objects are waves of potential or waves of probability. They

describe the range of potential physical manifestations for a given quantum object
and the probabilities that any given potential manifestation

will obtain. Herbert

(1987) refers to quantum waves as "oscillations of possibility"" The particular
physical manifestation for a given observation, emerges from this wave function.
Events in the quantum world are probability based in contrast to the deterministic
events of Newtonian physics.

The actualization of a physical instance from the sea of potential is referred
I

to

as

the collapse of the wave function. That is, the collection of possibilities

"collapses" into a single actuality. By what is called the superposition principle

quantum waves insure that all possible manifestation of an object exist at all times
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until that object is actually observeds. For our purpose the key point is that
quantum mechanics poses a radical alternative to Newtonian determinism. The

world of fixed, solid objects reacting predictably to standard laws is supplanted by u
world of potentiality, a world of options.

Complementarity
In considering the'dual nature of quantum objects Niels Bohr, principal
advocate for the Copenhagen interpretation of quantum reality, has posited the

principle of complementarity to explain the wave-particle duality. Accordingly, the
wave characteristics of light and its particle characteristics are mutually exclusive
and complementary. Neither set is a complete description, for light is neither

wholly wave nor wholly particle. It appears to be wave-particle in nature.
Complementarity

says

that both a wave description and a particle description are

required to completely describe a quantum object.
Further, the properties manifested do not exist independently of our
interaction with the object. As highlighted earlier, the dynamic attributes of
quantum objects are not invariant and inherent in those objects, but arise from the
act and manner of measurement. The attributes "are a property of the joint

relationship be*veen the object and the device" (Casti, 1989, p. aa3). Thus, the act

of observation impacts the reality we observe. This is not to say that we "create"

s

The debate over the mechanism for collapsing the wave function is beyond the scope of this paper.
It is worth noting, however, that the many worlds interpretation of quantum reality does away with

the wave function collapse by asserting that all possible realities represented by the quantum wave
are actualized at the same time, each in a separate and parallel universe.
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reality in the sense of bringing forth something where nothing existed. Rather, we
participate in the actualization of the object, in its particuler manifestation, from

the range of potential manifestations. The potential exists without us. The creative
act involves choosing what to observe and the manner of measurement.
Recalling that de Broglie theor izedand subsequent research confirmed that

matter has wave-like aspects, we are led to the conclusion that the wave-particle
duality is characteristic of everything and that we participate interactively in the
actualization of subatomic reality. "Philosophically, complementarity leads to the
conclusion that the world consists not of things, but of interactions" {Zukav,l979,

p.118).

The Uncertainty Principle
As a result of complementaritVrand the fact that complementary (conjugate) _
pairs of attributes can not be accurately measured simultaneously, Werner
Heisenberg developed the famous uncertainty principle. In simplified form Casti

(1989) states the principle this way: "\Me cen't simultaneously meesure two
conjugate attributes with perfect accuracy, nor can they both have well-defined
values at the same moment" (p.436). Further,'*if a quantum system is wholly

determinate in one aspect it is wholly indeterminate in the complementary aspect"

(Zohar,l993, p. 94). As Herbert (1985J observes, "The Heisenberg relations
guarantee that any experiment

will contain a blind spot just big enough to hide the

solution to the wave/particle riddle" [p. 69). The uncertainty principle is commonly
misunderstood as a disturbance effect, as measurement errors which arise because
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the observer somehow disturbs or alters the measured object. Rather, the

uncertainty is attributable to the fact that each physical attribute type - momentum,
position, spin - is associated with a specific waveform family and a given
measurement technique is suitable for only a single waveform. Thus, for example,

a

technique designed to measure the momentum waveform and get an accurate
reading on the object's momentum is unsuitable for measuring the waveform
associated with position. Rather than being a disturbance effect, uncertainty is

inherent in the wave-like nature of unmeasured quantum objectso.

Causality
The key point for our mental model of the world is that complementarity
and the uncertainty principle do away with the classical notion of causality in which

the laws of motion permit determining the future position and momentum of

an

objectrgiven the observed position and momentum. At the micro level deterministic
causality does not obtain. Practically, in our everyday macro world uncertainty in
measurement is sufficiently small that it may be ignored and Newtonian mechanics

function well enough. However, in a fundamental sense, the reality underlying all
that we see is probability based and emergent and quite different from the
preordained, well defined, deterministic universe we had previously conceptualized.
Compounding the causality issue is the fact that quantum research has
proven, in conflict with classical causality, the existence of nonlocal causality or
6

This issue is addressed by the Spectral Area Theorem. For a more complete treatment of this issue
(1989) pp. 436-438.

see Casti
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causality at a distance. Quantum objects, in some as yet unexplained way, are able

to communicate instantaneously over great distances'. According to Capra (1988),
The fundamental role of nonlocal connections and probability in
atomic physics implies a new notion of causality...a mechanical
and deterministic picture is no longer possible...the notion of
separate parts - like atoms, or subatomic particles - is an idealization
with only approximate validity; these parts are not connected by
causal laws in the classical sense.

In quantum theory individual events do not always have a well
defined cause...The behavior of any part is brought about by its
nonlocal connections to the whole, and since we do not know
these connections precisely, we have to replace the narrow
classical notion of cause and effect by the wider concept of
statistical causality...Whereas in classical mechanics the properties
and behavior of the parts determine those of the whole, the
situation is reversed in quantum mechanics: it is the whole that
determines the behavior of the parts. (pp. 85-86)

"Dance of Annihilation and Creation"

Quantum research presents

a

world in which matter, unlike the solid,

unchanging objects of classical physics, emerges from the ongoing interaction of
energy fields and is constantly in a state of flux or what Zukav terms "chaos beneath
order.

" Matter is a "tendency to exist" and when it does it emerges

as

"probability

patterns, interconnections in an inseparable cosmic web" (Capra, I991, p. 203).
Thus, the search for the fundamental building blocks points to the primacy of
dynamic relationships as the foundation upon which all matter and all physical
structure is based.
Both Capra and Zukav describe the quantum world as one fundamentally
composed of "dancing energy." Zukav, Zohar and Capra all employ the metaphor of

' See H erbert ( I 985) and Zukav ( I 979) for discussions of Bell's Interconnectedness

Theorem.
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dance to describe the quantum world, highlighting the interactions and reletionships
necessary to define the dance.
The exploration of the subatomic world in the twentieth century
has revealed the intrinsically dynamic nature of matter. It has shown
that.,.subatomic particles are dynamic patterns which do not exist
as isolated entities, but as integral parts of an inseparable network
of interactions...The whole universe is thus engaged in endless
motion and activity; a continual cosmic dance of energy.
(Capra, 1991 , p.725)

Discussing quantum field theory Zukav (1971) employs dance imagery when he

offers: "subatomic particles forever partake of this unceasing dance of annihilation
and creation" [p. 235). Further, "the dance...has an identity of its own over and
above the separate and free identities of the individual dancers; eech dancer, while

remaining distinctly him or herself, acquires a new, a further identity - member of

the company" (Zohtr, I993,p. 75). The whole is greater than the sum of its parts.

Altering the Mental Model
For students of organizational theory and leadership, modern physics offers
several concepts for reflection. Quantum research results in a major challenge to
classical linear causality.

It is now necessary to consider a world view which

encompasses webs of relationships resulting in both indeterminate and nonlocal

cause-effect processes. Corollary to this is the observation that fundamentally this is

world of patterns, of group behavior, in which individual events cannot be
predicted. It is a world of less control than the world we have been led to expect.
Further, quantum thinking results in a major challenge to the mind-matter

duality infrastructure of the dominant world view. It forces a reevaluation of the
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Cartesian objectivity with which we expect to operate. The actualization of reality
is seen as a participatory process in a discontinuous world and the world is much

more organic and emergent than engineered and machinelike. Messy botlr/and

thinking intrudes on the clean either/or construct of our dominant mental model,
requiring that we embrace paradox and incorporate it into our world view.

Ultimately, the new physics alters our mental model by elevating
relationships to a position of prime importance, relegating "parts" to manifestations

of relationships. Particle-like reality emerges from wave-like reality. Part

is

subservient to the whole. "As we penetrate into matter, nature does not show us
any isolated 'building blocks', but rather appears as a complicated web of relations

between various parts of the whole" [Capra, 1991, p.68).
The mechanistic vision of Newtonian physics, and consequently the
dominant world view, stresses atomism and individual parts. It enshrines the
absolute and "ambiguity is its enemy" (Zohar,1993, p. 5). Yet, the quantum world
is one of ambiguity in which there exists a formal "uncertainty principle" and in

which rigid categories and determinism are replaced by dynamic relationships and
indeterminate events. Rather than a world of being, it is a world of constant
becoming. Such understanding has an impact on our mental model, altering the way
we view the world and its processes. It engenders an attitude which encourages
viewing leadership from the perspective of relationship rather than from the

traditional perspective of position within a structure. Quantum thinking permits

us

to entertain the largely ignored wave-like aspects of leadership and to focus on the
primacy of relationships in the actualization of leadership potential.
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Chapter 3
Complexity - An Emerging Perspective
Life is nonlinear, and so

is

just about everything else of interest, Pagels (p.73)

The notion of emergence...is the principal message of the science of Complexity.

Lewin (p.

l9l)

The last twenty to thirty years have witnessed the development of several
new areas of scientific study addressing the dynamics of nonlinear systems. These
areas are

the realms of chaos and of complexity, two types of system dynamics

which result from nonlinear relationships among system components. Researchers
are beginning to investigate the applicability of these new concepts

to

social

systems. The purpose of this chapter is to introduce these concepts, to delineate

befween chaos and complexity as classes of nonlinear dynamics and to establish the
characteristics of complex adaptive systems as a basis for exploring their application

to organizational studies.
Strictly speaking, chaos and complexity are separate dynamics displaying
related, but distinct attributes. Chaos theory is concerned with deterministic
nonlinear systems. The mathematics of chaos are well defined, and in a strict sense
chaotic systems do not behave randomly. "A chaotic system generates behavior
giving the appearance of complete randomness by means of a purely deterministic

rule." (Casti, 1994, p.88). Complexity, on the other hand, is a much richer concept,
both in its actualizetion in real life systems and

as a

potential framework with which

to explore organizational life. In either case, the dynamics of nonlinear systems are
best understood within a larger taxonomy of systems.
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System Classiftcation

- The Wolfram

Context

Before looking further into the findings of complexity studies a context for

all systerns must be established. From his studies of cellular automatat Steven
Wolfram defines four classes of systems based upon their behavior when executing
an underlying set of very simple rulese.

Wolfram's Class I systems, characterized by simple linear dynamics, typically
die a quick death. While forming definite patterns, the dynamics result in systems

with extremely short lives and which hold limited interest for those studying
natural or other man made systems. Class I systems are ultimately single valued and
are exemplified by the behavior of a pendulum. However, given that something in
excess of 80 percent of all new businesses which start in the United States fail to

last five years, one could conceivably model such businesses as Class I systems.
Class

II systems

are characterized by quickly settling into predictable,

repetitive, calculable patterns. These are the periodic linear systems so well
described by Western classical science. The planetary motion of our solar system is
representative of such systems, which traditionally have been studied and described
via linear mathematics. Their predictable behavior and the associated direct cause
and effect relationship, serve as the mental model or schema organizing human
behavior over the past several hundred years.

*

Cell,rlu. automata are dynamic systems constructed of simple rules and implemented as computer
Protrams which generate multi'colored computer graphics according to those rules. Th.y provide
visual confirmation of the dynamics and the nature of pattern formation of each system. Cellular
automata have been shown useful in studying and classifuing the dynamics of systems.
e

The discussion of Wolfram's system classifications is drawn from Crockett's 1993 paper cited.
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Ill systems are chaotic in the sense that they are behaviorafly

quite

active, but the behavior exhibits no pattern. While mathematically interesting, such
systems, outside of modeling anarchy, are of

little concern to those in

social

sciences or orgenizational studies, given an assumption of patterned behavior in

human activity.

In contrast, systems displaying Wolfram's Class IVr0 behaviors exhibit
emergent, creative activity and are potentially useful for studying a variety of
systems, including various aspects of human organizational activity. Whether termed

complex adaptive systems, dynamical systems, adaptive networks, vivisystems or
swarm systems, they have the general characteristic of being patterned, but
unpredictable. Like Class II systems, patterns are clearly discernible. However,
unlike those systems, Class IV systems do not display long term predictable
patterns. Rather than the fixed pattern of a Class II system, the nonlinear dynamics

which underlie Class IV systems result in a succession of emergent, unfolding
patterns which are stable in the short run, but dissolve shortly thereafter only to

reform in unpredictable ways. Representative of such behavior are weather systems,
immune systems, evolution and much of economic activity.

I0

One way to conceptualize the behavior of systems is to think of them as distributed along a
continuum from those of very simple predictable behavior to those which appear to be chaotic and
without pattern. From this perspective one could argue that Class III (chaoticJ and Class IV
(complex adaptive) are transposed in the taxonomy since Class IV systems exhibit more patterned
behavior than do Class III systems. None-the-less, chaotic systems precede complex systems in this
classification scheme.
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The Terminology of Nonlinear Dynamics
Chaotic and complex adaptive systems are related in their nonlinear
dynamics, but are differentiated by their behaviors. These concepts have received

much attention from a wide variety of disciplines in the past ten years and the
resulting literature has tended to mingle the terms. While the differing
characteristics of these dynamics are not in question, there is some confusion in the

terminology applied to the systems. Much of the literature outside of the scientific
disciplines refers to chaos when the true sense of the work is addressed to

complexity if the Wolfram framework is employed.
Some researchers term these differences chaos and deep chaos, rather than

complexity and chaos. Addressing herself to issues of complexity, but referring to
"chaos theory" and the applicability of a nonlinear framework to a wide variety

studies, English professor Hayles chooses to employ the term chaotics in that

of

"it

signifies certain attitudes toward chaos that are manifest at diverse sites within the

culture....[since] The impact of chaotics derives less from specific theories than

from a general awareness it fosters of nonlinear processes and forms" (1991, p. 7).
Yet other terminology is introduced by physicist Gell-Mann who has coined the
term'plectics to represent a wide field of study in which "the subject consists of the
study of simplicity", complexity of various kinds, and complex adaptive systems,

with some consideration for complex nonadaptive systems
I

996. P.

as

well" (Cell-Mann,

31 8J.

'l T!. simplicity of interest is the "simplicity of the underlying rules" (Gell-Mann, 1996, p. 318) and
the fact that such simple rules can yield very complex interactions.
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Wheatley (1993) chides fellow organizational researchers for excessive
quibbling over semantics and for an excessive concern with narrowly scientific

definitions and interpretations noting,
If we understand that chaos science is but one part of the cultural
a paradigm shift of immense proportions, part of a new
dialogue about non-linearity, chance, order, recursions and patterns
occurring in many places, it might change the conversations we have
with one another. We could stop trying to educate ourselves ints literal
scientists and open ourselves to explorations in other disciplines. (lgg3, p. I l0)
mix, part of

Since "human systems have the same basic structure as all other complex
adaptive systems" (Stacey, 1996b, p. 107), students of human activity and human
organizations are most interested in the characteristics of adaptive feedhack

networks or complex adaptive systems which function to adapt to and to cope with
an ever changing environment

Of special interest

is the boundary

or region between complexity and chaos.

Ernploying Wolfram's classifications, Crockett (1993) states,
There is growing evidence, however, that most of the phenomena
that are interesting academically are actually Group IV phenomena.
...there is a case to be made that such phenomena exist on the
border between Group IV and Group IIL In other words, dynamic,
interesting phenomena "take off", do most of their evolving,
develop their most spectacular structure and beauty, in the
volatile, slippery phase between complexity and chaos, (p.7)

This region, metaphorically termed the edge of chaos, is described

as an area

"where new ideas and innovative genotypes are forever nibbling away at the edges
of the status quo... the one place where a complex system can be spontaneous,
adaptive, and alive" (Waldrop, 1992, p. l2).

This paper distinguishes between the concepts of chaos and of complex
adaptive systems (CAS) based upon their differing dynamics as highlighted by

Leadership Emerges

30

Wolfram's taxonomy. With

a focus

on organizational behavior, this study is

primarily concerned with the dynamics of complex adaptive systems. Additionally,
the terms complex and complexity shall carry the meaning and context of complex
adaptive systems. This specification is both an attempt to cut through the semantic

jungle and adopt terms and concepts which seem most likely to enforce an

important distinction for organizational studies.

Thermodynamics - Complexity Acknowledged
The science of thermodynamics, an early challenge to the Newtonian
hegemony, began the investigation into the complex behavior associated with state
changes. "The application of Newtonian mechanics to the study of thermal

phenomena, which involved treating liquids and gases as complicated mechanical
systems, led physicists to the formulation of thermodynamics, the 'science of

complexity"' (Capra, I988, p. 77).
Thermodynamics began the investigation into complexity by virtue of its
focus on group processes. Where Newtonian dynamics concerns itself with

predicting the behavior of individual particles, thermodynamics is centered on the
behavior of groups or populations of entities. While classical dynamics concerns

itself with the world of mechanical motion, thermodynamics focuses on the
behavior of heat and the associated energy produced by material changes of state.

In Newtonian dynamics "A mechanical engine gives back in the form of work
the potential energy it has received from the outside world" (Prigogine, 1984, p.
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I 06J. No state change is contemplated.

Multiple

phases are not considered and

thus, no movement takes place from one phase to another. This is a deterministic

world of directly linked and ohservable

cause and effect.

Thermodynamics concerns itself with the application of heat and the
resulting state changes such as moving between a liquid and gas as well as the nature

of phase transition at the boundary between the states. "The aim of the theory

is

not to predict the changes in the system in terms of the interactions among the
particles; it aims instead to predict how the system will react to modifications we
impose from the outside." fPrigogine, 1984, p. 106). The first law of

thermodynamics tells us that energy can never be created nor destroyed, only
transformed from one form to another. According to the second law, over time the
energy in systems, as a result of continued transformation and the loss of useful
energy in various forms of dissipation, becomes equally distributed at the same

temperature throughout the system and this energy is not available for work. In
each energy transformation some energy is transformed to unusable forms.

Consider the heat dissipated and no longer available for use when gasoline is burned
in a combustion engine. In essence, the system eventually loses its capacity to work.
According to the second law "every time energy is transformed from one state to

another'a certain penalty is extracted'...That penalty is...called entropy. Entropy
a measure

is

of the amount of energy no longer capable of conversion into work"

(Rifkin, 1980, p. 35). Thermodynamics posits a general movement from maximum
order to maximum disorder with entropy being the measure of disorder in a system.
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Entropy is a one way process. It can be created, but not destroyed. The greater the
entropy, the less work the system can do.
The equilibrium of thermodynamics is clearly at odds with the equilibrium

of classical dynamics. Thermodynamics posits an equilibrium of total disorder and
minimum work rather than the Newtonian equilibrium of balanced, controlled,
productive, optimized system activity. It is an equilibrium of gloom, rather than the

equilibrium of progress. When John Maynard Keynes suggested that "in the long
run, we are all dead", he may well have had entropy in mind rather than a debate
over economic theory since the second law posits the ultimate death of all systems

in the stasis of maximum entropy equilibrium. It is against both Newtonian
dynamics and the inevitability of the entropic process that the message of

complexity must be understood.
One of the first to recognize the self-organizing aspects of systems, Nobel
laureate llya Prigogine began by investigating the thermodynamics of non-

equilibrium chemical systems. Among the issues which concern him is the entropyevolution paradox about which he asks,
What significance does the evolution of a living being have in the
world described by thermodynamics, a world of ever-increasing
disorder? What is the relationship between thermodynamic time, a
time headed toward equilibrium, and the time in which evolution
toward increasing complexity is occurring? (Prigogine & Stengers, I984, p.l 29)

This paradox occurs at the collision of the evolutionary concepts within clessical
physics (thermodynamics) and the evolutionary biology of Darwin and his

followers. "\Mhereas in biology evolution meant a movement toward increasing
order and complexity, in physics it came to mean just the opposite - e movement
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toward increasing disorder" (Capra, 1988 p. 77). Thus, "lf the material universe

is

constantly subject to irrevocable degradation, how can life-bearing structures
develop, survive and even expandr2Trr (Rifkin, 1980, p. 263J. It is against this
background that the characteristics of complex adaptive systems will be viewed.

Characteristics of Complex Adaptive Systems

"

Compl ex processes. . . generate counterintuitive, seemingly acausal
behavior that's full of surprises" (Casti , 1994, p. 271 ).

Complex adaptive systems are "complex" in that they are composed of many
autonomous agents working interactively and interdependently and "adaptive"
because they are able to learn and to modify their behavior based upon information

gathered via a rich web of feedback loops. Such systems
actively try to turn whatever happens to their advantage. . . every
one of these complex, self-organtzing, adaptive systems
possesses a kind of dynamism that makes them qualitatively
different from static objects such as computer chips or snowflakes,
which are merely complicated. Complex systems are more
spontaneous, more disorderly, more alive than that. At the same
time, however, their peculiar dynamism is also a far cry from the
weirdly unpredictable gyrations known as chaos. (Waldrop, 19g2, p. 12)

The complex behaviors of CAS are not the result of complex rules. Rather,

their behaviors arise fronr a large collection of autonomous agents doing very simple
things in an intricately connected environment. "The complexity is actually in the

l2

While full consideration of this paradox is beyond the scope of this paper/ the paradox none-thewithin which to understand the investigations into CAS and the attributes
revealed by these investigations. However, the brief answer is that "the Entropy Law applies only to
completely closed systems, whereas a tiving organism, being an open system, exchanges both matter
and energy with its environment. There is thus no contradiction with the Entropy Law as long as the
increase in entropy of the environment more than compensates for the decrease in entropy of the
less sets the context

organism" (Rifkin, 1980, p. 26a).
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organization - the myriad possible ways that the components of the system can

interact" (Waldrop, 1992, p. 86). In these systems complexity arises from within
the system. It is built bottom up

as

the system learns, grows and reconnects itself in

new ways. Complex interactions and relationships are not the result of an externally
imposed design. Rather,

it is in the fundamental nature of the system to evolve a

complex of interrelationships among many simple, autonomous agents. This order is
not the result of a central control mechanism. Exploring this idea via the behavior of
a beehive,

Kelly states " The marvel of 'hive mind' is that no one is in control, and

yet an invisible hand governs, a hand that emerges from very dumb members. The
marvel is that more is different" (1994, pp. 12-l 3).

ln contrast with the world envisioned by Newtonian dynamics, the dynamics
and behaviors of CAS are quite different and literally unexpected. CAS are selforganizing. Since they learn and are able to adapt to an altered environment, they

manifest emergent behavior, behavior not predicated on the previous state of the
system. As a result, complex systems, while predictable in the short run/ are

decidedly unpredictable in the longer run. It is these intrinsic characteristics emergent behavior and fundamental unpredictability - which functionally and

metaphorically break with the Newtonian tradition and the world view underlying
organizational structure and management philosophy.

This unpredictability is manifested as emergent behaviors which are the
hallmark of complex adaptive systems (Waldrop, Lewin). Kelly (I99a p.?7)
suggests 4 key

attributes for CAS: 1 J "the absence of irnposed centralized control";
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2) "the autonomous nature of subunits"; 3) "the high connectivity between
subunits" and 4J "the webby nonlinear causality of peers influencing peers." Casti

(1994) first offers the following characteristics of simple systems: predictable
behavior, a small number of components with few linkages and interactions among

them, centralized decision making and control, and decomposability. He then
describes complex systems in terms of complementary attributes - unpredictable
behavior, diffusion of authority, bottom up behavior generation and irreducibility.

While the characteristics of complex adaptive systems have been described
in a variety of ways, the attributes which seem most fruitful for illuminating
leadership implications for human organizations are the ability to self-organize, the
richness of interconnections among system components and the phenomenon of
emergent behavior.

ln contrast to being other or externally organized, CAS are capable of selforganization. Without central control, the interaction of e multitude of autonomous
components results in a bottom up process of self-organization from which order
emerges. Requisite for self-organization to occur is what is commonly termed a "far

from-equilibrium state." That is, when moved far from an equilibrium position and
stressed sufficiently, the system shows the capacity to organize itself into new

forms. To illustrate self-organization Waldrop (1992) uses the example of applying
heat to a cold pot of soup, moving

it from its initial equilibrium position to a

simmer. As a result of the heat the soup begins to move, no longer in equilibrium.
As it moves farther from equilibrium "tiny, random motions of the soup molecules

no longer average out to zero, some of the motions start to grow...very quickly, the
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soup begins to organize its motions on a large scale...you cen see a hexagonal

pattern of convection cells...the soup has acquired order and structure...it has
begun to simmer" (p.
as "order through

33) This process of self-organization

has been characterized

fluctuations" (Prigogine) and as "order for free" (Kauffman).

As another example of bottom up organization consider the process of

supplying any large North American city with food. No grand central planning
scheme is responsible for restaurants, grocery stores and individual homes receiving

their daily food allotment. Self-organizing activity develops the necessary structure.
Complex systems engage in bottom up organization from
their best deal in

a

a

myriad of agents making

world of incomplete information''. It is a world of functional,

but sub-optimal solutions. It is an organic process, not an engineered process.
Solutions grow and emerge internally. They are not externally engineered and
implemented. There is no central authority directing system organization and
imposing order. Flexibility and adaptability are a hallmark of complex systems for,

"ln a distributed, semiliving world, goals can only be satisficed, and then only for

a

moment. A day later the landscape has changed, and another upstart is shaping the
playing field" fKelly, lgg4, p. 199).

Another key to the functioning of complex systems is the nature and number

of interconnections among the system components. Unlike the rank hierarchy
structure of Weberian bureaucracies in which information travels vertically through

the hierarchy, complex systems employ web hierarchy in which "information and

'' Thit

includes any information extracted from various forms of government regulation or other

interventions in the market.
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authority travel from bottom up, and from side to side...over time,

a

multi-level

organization forms around the percolating-up control: fast at the bottom, slow at

the top" [Kelly, 1994, p. 45).
Such web structure is generative of information and "an important turning

point in the science of chaos occurred when complex systems were conceptualized
as

rich in information, rather than poor in order" [Hayles, 1991, p. 6). Complex

systems are information rich due to the web-like nature of their internal

connections. lnformation is especially plentiful when such systems are pushed far

from equilibrium, for it is here on the boundary between Class IV and Class III
behavior where information is most easily obtained, where the system's context is

altered, and where the agents must focus on the need to survive in a changing
ecological landscape.

The Newtonian world has focused on negative feedback, the diminishing
marginal utility of classical economics, in which small changes tend to balance out,
keeping a system poised in stasis. Negative feedback has an inherent dampening

effect, driving a system toward an equilibrium state. Senge (1990) calls this
balancing feedback. Classically, systems are assumed to naturally seek and to

maintain equilibrium. Adam Smith, for example, describing the equilibrial nature of
the market price mechanism, states,
The quantity of every commodity brought to market naturally suits
itself to the effectual demand. It is in the interest of all those who
employ their land, Iabour, or stock in bringing any commodity
to market, that the quantity never should exceed the effectual
demand; and it is in the interest of all other people that it never
should fall short of that demand. (Smith, 7947 , p. 3GG)
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Dampening feedback is the regulating logic of the thermostat and the logic

of regulation is very useful for systems in which control is the central issue. The
Newtonian world view which we have internalized urges us to strive for domination
and control. Driven by this prevailing mental model, we view the world through

a

lens of control and an associated expectation of equilibrium in our systems. Stasis is

enshrined as the poster state for the well-behaved system. However, while
balancing feedback and equilibrium are appropriate where systems are essentially
closed and focused on operations and maintenance Upe functions, they alone are

not sufficient for systems which are faced with the need to creatively respond to

a

changing environment.

In complex adaptive systems, along with negative or dampening feedback,
the rich connectedness and multiplicity of information pathways of a web
architecture provide additionally for positive feedback, enabling increasing returns

for any given behavior. Senge (1990) terms this reinforcing feedback. Such
feedback is amplifying rather than dampening, encouraging more of the same.

Reinforcing feedback leads to an accretion of the behavior, thus to some behaviors
gaining the upper hand. "Positive feedback escalates small changes" (Stacey, Igg2,

p.53), The process is neutral; both "good" and "bad" outcomes may be reinforced

as

Senge (1990) illustrates with the example of a teacher's expectations of poor

student performance being reinforced in a cyclic feedback process and Waldrop
(1992J exemplifies with the case of the VHS video tape format vanquishing the
Beta format. Consider too the dominance of the Oracle relational database software
among the business and engineering computing community when other relational
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products had been judged technically superior. For a variety of reasons Oracle
gained the dominant market "mindshare" among those charged with software
purchasing decisions and actual market dominance followed.

With CAS both negative feedback and positive feedback are in play. The
negative feedback functions to mitigate small changes and to keep the system in
stasis, while the positive feedback occasionally gains the upper hand, leading to

surprising, unpredictable results. "Webby nonlinear causality" is a characteristic of

the networked relationships among the many autonomous agents which make up
the system. Kelly suggests that the network is the icon of science for the next
century, replacing the atom, Accordingly,
The Net icon has no center - it is a bunch of dots connected to
other dots - a cobweb of arrows pointing into each other,
squirming together like a bunch of snakes, a restless image
fading at indeterminate edges. The Net is an archetype - always
the same picture - displayed to represent all circuits, all intelligence,
all interdependence, all things economic and social and ecological,
all communications, all democracy, all groups, all large systems....
Whereas the Atom represents clean simplicity, the Net channels
the messy power of complexity.. . a network swarm is all edges and
therefore open ended any way you come at it. [Kelly, 1994, pp.?5-26)

This mix of amplifying and dampening feedback at work in CAS creates a condition

of bounded instability'0, a paradoxical state in which the system, far from
equilibrium, creates new and unexpected behaviors in a dialectic process of
information flows and feedback loops. This process "generates patterns of behavior

lo

"The key discovery about the operation of nonlinear feedback loops is that stable equilibrium and
explosively unstable equilibrium are not the only endpoints of behavior open to such systems.
Nonlinear systems have a third choice: a state of bounded or limited instability, far from
equilibrium, in which behavior has pattern, but it is irregular. This kind of instability is produced
because the system's stnrcture is such that when the system is far enough away from equilibrium, it
continually flips between negative and positive feedback...Nonlinearity is in a sense its own
constraint, and stable instability is one of its fundamental properties" [Stacey, 1992, pp. 53-54).
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that are not only irregular but also absolutely unpredictable...,the tension generated
by being pulled in contradictory directions, the paradox of control and freedom,
leads to such bounded instability and creativity" (Stacey, 1992, p.55).

The ability to self-organize and the high connectivity among system agents
lead CAS to exhibit emergent behaviors. These are the changing, evolving patterns
displayed by Wolfram's Class IV cellular automata.

It

is the Challenger launch

disaster in which "No rules were violated, there was no intent to do harm. Yet harm
was done.

..

[illustrating] how disastrous consequences can emerge from the banality

of organizational life" (Vaughn, 1996, pp. 409-410). It is emergent behavior in cities
which leads Sennett (1970) to observe of urban planning that when "conceived
along mechanical lines...this has been the contradiction that has crippled the very
act of planning for large cities; there is no provision for the fact of history, for the

unintended, for the contradictory, for the unknown" [p. 99).Witness the
emergence that has taken place on the Internet in the past several years.
Resulting from their webby, networked architecture, CAS display a property

known as a sensitivity to initial conditions. If such a system is started twice with
nearly identical, yet unequal, parametric values it may well develop in a vastly

different direction each time. Consequently, "the starting point of a nonlinear
system is a determining factor in its history" (Kiel, 1994, p. 101). Contrast this with
Class

II systems which behave linearly and which are insensitive to initial conditions

with output being proportional to input. Small changes to input lead to small
effects, large changes to large effects. This is the direct cause-effect relationship of
linear systems.
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Because

they ere sensitive to initial conditions and because positive,

reinforcing feedback is extant, the cause-effect relationship in adaptive complex
systems is not direct. Rather, an indirect, nonlinear cause-effect relationship

manifests itself in emergent properties as "the initial tiny errors, differences and

inexactitudes are blown up by repetitive amplification. Randomness and

unpredictability set in when the initial differences are repeatedly magnified"

(Merry, 1995, p. 28). Further, "we have very little understanding of how

a complex

system is likely to respond to a given change. Often this response runs counter to

our intuition" [Prigogine, 1984, p. 203J. Such unexpected interactions among
components are integral to complex systems (Perrow). This characteristic plus an

indirect cause-effect relationship often results in the unintended consequences
displayed by various technologies. "Revenge effects happen because new structures,
devices, and organisms react with real people in real situations in ways we could not

foresee" (Tenner, 1996,

p

9J

With systems manifesting emergent behavior, successful long term
predictions become problematic at best and some would suggest impossible. From

a

practical point of view CAS are intractable with respect to long term prediction.
Note that long term and short term are imprecise measures, varying with the type

of system and the speed at which the system operates. For microbe colonies,
weather systems and economic systems the concepts long term and short term have

different periods. None-the-less, the generalization holds.
While the bounded instability of CAS manifests itself in recognizable global
patterns, local rules dominate. If statistically July is the rainiest month in a given
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geographic area and therefore rain is to be expected in July, a global expectation is
established about the weather. However, this global understanding

will do little to

mitigate the frustration exhibited over the continuing inability of weather
forecasters to accurately predict just when, where and how much it will rain on any
given day during July. Sensitivity to initial conditions and the interaction of local
variables result in a large measure of unpredictablity. Complex adaptive systems
"have no governing, global rule. Instead of one central, controlling rule that might
be amenable to capture in a formula that is computationaily reducible, we take

them to be comprised, like cellular automata, of many parts possessing only local
rules" (Crockett, 1993, p. 8). Additionally, "The logic of the network induces
regionalism and localism...global behavior entails regional variety....[for example]

the local knowledge needed to fully operate a VCR is legend ary" (Kelly, I994, p.
173-174). Consider also the problems encountered trying to implement the same
piece of software on two structurally similar, but differently maintained personal

computers. These are cases of local rules dominating larger global phenomena.
Emergent properties in CAS are likewise associated with bifurcations,
choices the system makes in response to feedback and the pressure to develop a

survival response in a changing environment. Pushed to a threshold of instability, an
adaptive complex system

will reach a point where it will react by self-organizing to

a new and unpredictable order as a way

of coping. A bifurcation is a form of

discontinuous change that takes place when gradualism will no longer serve the
system. "Discontinuous changes are those changes where something transforms

itself completely. These changes occur when a system reaches a critical bifurcation
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point that leads either to disintegration or to radical change" [Merry, 1995, p.l

l).

The sudden collapse of the Soviet Union exemplifies such a change. There are
parallels to Kuhn's work on paradigm shifts in scientific disciplines, which also

highlights a process of discontinuous change. "Crisis simultaneously loosens the
stereotypes and provid.es the incremental data necessary for a fundamental
paradigm shift....the new paradigm...emerges all at once...in the mind of

a

man[sic]deeply immersed in crisis" (Kuhn, I970, pp. 89-90). This parallel between
bifurcations in complex adaptive systems and Kuhn's concept of paradigm shift
especially interesting

if "science" itself is considered

as a social

is

construct and as a

complex adaptive system.
Specific events such as a microbe colony reorganizing itself to obtain food,

the fall of the Soviet government or the emergence of a new scientific paradigm
cannot be accurately predicted with much confidence. Emergence is a singularity
arising from a collectivity. For a CAS to operate there must be a collection of

independent agents and a multiplicity of connections among them to permit
feedback and information flow. More is different. In a paper by that name,

Anderson (1977) states "The behavior of large and complex aggregates of
elementary particles...is not to be understood in terms of a single extrapolation of

the properties of a few particles" [p.393). Somewhat more prosaically, Kelly offers
"mobs breed a requisite measure of complexity for emergent entities" (1994, p.

2l J. CAS have the ability to learn and to modify their behavior accordingly, hence

"in human or social systems undergoing transformation, the selection of the future
path cannot be controlled" (Merry, 1995, p. 52). This is the feature of surprise, of
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novelty, of emergence which characterizes CAS. It is the adaptation which
differentiates Class [V systems from the others.
Among the perceived disadvantages of complex adaptive systems is the fact

that such systems are seen to be non-optimal, with no central control and with
redundancy and much inefficiency. However, there is another perspective.
The inefficiencies of a network...encompasses imperfection rather
than rejecting it. A network nurtures small failures in order that large
failures don't happen as often. It is its capacity to hold error rather than scuttle it that
makes the distributed being fertile ground for learning,
adaptation, and evolution. (Kelly, 1994, p 26)

Similarly, economist Arthur takes the position that optimality is a meaningless
concept within a CAS context, thus unachievable. Rather, "What you're trying to
do is maximize robustness, or survivability, in the face of an ill-defined future"

(Waldrop, 1992, pp. 333-334).
Finally, note that the mental model offered by adopting a systemic point of
view in general and a CAS understanding in particular, supports a holistic approach

to considering key parts of our world rather than the reductionist mental model
which has dominated since Descartes. To this point,
All these natural systems are wholes whose specific stnrctures arise
from interactions and interdependence of their parts... Systemic
properties are destroyed when a system is dissected either physically
or theoretically, into isolated elements. Although we can discern
individual parts in any system, the nature of the whole is always
different from the mere sum of its parts. (Capra, I988, p.267)

Thus, complexity studies have revealed a class of systems which, unlike the
mechanistic, decomposable systems of classical science, display emergent behavior
and the ability to learn and to adapt to a changing environment. These systems are
characterized by webbed connections among many autonomous agents, the
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proliferation of information, the ability to self-organize and to create, and the ability
to counter the entropic tendencies of systems in equilibrium. Such a conception of
systems appears to offer a promising framework for investigating the dynamics

various social systems in general and organizational life in particular.

of
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Chapter 4
Organizational Application - A Literature Review

Impertinent questions lead to pertinent answers. Fox Mulder

Not surprisingly, organizational theory and practice have had the

same

Newtonian ontological bias as the culture at large, for this is our intellectual heritage
and the source of the dominant modern world view of Western culture. Out of this
bias grew Weber's theory of bureaucratic structures, Taylor's concepts of scientific

management and much of modern management theory and practice. Yet, although
postclassical scientific understandings have been slow to enter our world view, some
social science researchers have begun to consider organizational life from a
postclassical perspective, primarily from the standpoint of nonlinear dynamics.

Though few of the studies have directly addressed the topic of leadership, they are
germane given that leadership is a collective activity situated within an
organizational context. To the extent that such studies help to shed light on
organizational behavior they

will likewise help to inform our understanding of

organizational leadership. This chapter examines key ideas which arise from such
research as

it slowly finds its way into the literature of organizational life.

Concepts central to the application of postclassical science to our
understanding of organizational dynamics are examined, including those of

information, Iearning and adaptation, stratified hierar.hy, the fundamental
importance of relationships, creative dialectic, and human agency. Metaphorical
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considerations of postclassical concepts and methodological issues for organizetional
studies are also explored. Finally, nonlinear concepts have been introduced in a few
organizations operationally and such operational applications of nonlinear principles
are touched upon briefly since this is an alternate route by which nonlinear

concepts may take root within the organizational world view.

Organizational leadership is not a solitary process and is therefore best
viewed within a social context. While the genesis of quantum theory and of

complexity study is located within the physical sciences, researchers and a few
practitioners have begun to investigate the application of concepts from these
sciences to the social realm. Social scientists today are novices in the understanding

and the use of these new sciences. Conceptual and methodological problems

abound. Particularly in the area of nonlinear dynamics, a coherent language and

a

functional body of semantics, are struggling to be born. Physicists employ concepts
no more "real" than the economist's invisible hand or the political scientist's public

opinion (Behn). What is involved in each case is a language that has been developed
and has proven useful for investigating and explaining observed phenomena. With
respect to the postclassical physical sciences, those engaged in studying the social

world are primarily busy developing

a

useful language. Though largely functioning

without the mathematics available to the physical scientists, those concerned with
organizational studies and with leadership in particular can agree with Behn's
observation that "sometimes you need the equations; sometimes all you need is the

concept" (1992, p. 410). To wit, gravity is a concepr invented to explain the inverse-
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square law of attraction. Cravity is employed as a useful conceptto explain

partof

our physical world. It is a framework for part of a mental model. But, "The ancients
believed that the planets moved across the heavens because angels were pushing

them. We moderns 'know' that planetary movement is caused by gravity. What is
an angelT What is gravityT What is the difference?" (Behn, 1992,

p.4I0).A"V

difference lies in the usefulness of the language and its connection to the mental
models of those wishing to explain phenomena.

Clearly language and concept development take time and effort, and it may
be natural to question why the effort should be undertaken. Viewing the sciences
and all other intellectual activity as part of a complex adaptive process, the

application of concepts from postclassical physical sciences to the social realm may
be seen as emergent behavior on the part of researchers, with the associated

requirement to let the system evolve and see what emerges. Pragmatically, the
development of a language of complex social systems can be viewed as simply

a

process of adding to our tool kit, as developing an additional lens with which to

view our world. Cregory, writing on physics as language, points out that physicists
are comfortable

with having multiple tools and with employing them as appropriate

to the situation, Thus,
Although physicists view Einstein's approach more fundamental than
Newton's, Einstein's vocabulary did not replace Newton's...whether
physicists think of gravity as Newtonian force or as an Einsteinian distortion
in the fabric of space and time depends on the problem they are dealing with.
(Gregory, 1990, pp. 69-70)

Physicists are unruffled bV mixed metaphors as long as such admixtures are

"helpful" to their efforts (Behn). It should be equally comfortable to employ
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multiple languages of leadership when that is helpful to understanding social
phenomena.

To address ontological perceptions arising from 20'h century scientific
activity, it is necessary to develop language, metaphor and methodology with which

to understand the perspective and upon which to

base research and organizational

practice. Wheatl.y (I992J argues for a reformulated lens for organizational studies
asserting that

"lf we are to continue to draw from the sciences [for organizational

design, studies and change processes]...then we at least need to ground our work in

the science of our times" (p.6). Similarly,
It seems entirely plausible to me, if not probable, that if the
natural sciences can no longer rest on the security of ultimate
truths and objective reality, then social scientists ought to at least
that the same applies to their world. (Slaton, 1991 , p. 42)

cons

ider the possibility

A literature is developing to address these issues: the development of concepts, of

a

useful language, of appropriate methodologies and of applications. This chapter
presents a review of this literature in order to see how

of

issues

it informs our understanding

of organizational leadership.

Organizations as Complex Adaptive Systems
It appears that socio-economic systems (such

as organizations and

markets) and the decision-making processes that occur within them
can indeed be regarded as complex adaptive systems, where social
actors or agents at a micro-level of analysis are continually interacting,
adapting, and generating (mostly unintended) collective outcomes.

(Garcia, 1996, pp. l3-14)

Realizing that social systems did not

fit the classical archetype of closed

systems routinely operating under equilibrium, researchers were attracted to
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Prigogine's idea of dissipative structuresrs as a way to understand systems which

interact with their environments and therefore must learn and adapt. While not
addressing himself directly to organizational studies, Jantsch was one of the earliest

to explore self-organization outside of complex chemical systems and his work
provides nourishment for a number of subsequent investigations. For "coherent
systemsr6", such as those found in the social world, Jantsch found an answer to the

functioning of their macrolevel dynamics when he married a systems theory
Perspective to Prigogine's dissipative structures concepts. Thus viewed, "not all
macroscopic properties follow from the properties of components and their

combinations" (Jantsch, I980, p.24) and the dynamics of such systems give rise to
emergent system properties. The dynamic interactions among components and

befween the components and the system's environment provide the basis for some
system properties suggesting a holistic perspective in which the system is irreducible

to the sum of its parts. Emergent behavior is the essential property of systems
enmeshed in nonlinear dynamics.
These same dynamics were recognized by early researchers as the basis for

a

general model of change, a model uniquely focused on systems which do not

routinely gravitate to an equilibrium state. In particular it moves the focus from the
classical view of closed systems operating under equilibrium to open systems which

ls Dissipative
structures "are open systems, taking in energy from the outside and producing entropy
(waste, randomized energy) which they dissipate into the surrounding environment...
[they] are
structures capable of maintaining their identity only by remaining continually open to the flux and
flow of their environment" (Briggs & Peat, 1989, pp. 138-l39).
l6

Jantsch defines coherent systems as "systems whose structure
(1980, p.23)

evolves

in

a coherent way"
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interact with their environment. Physics suggests three levels of inquiry or concepts

of change - Newtonian dynamics, thermodynamics and dissipative structures
(Jantsch). The first level is a microscopic view, atomistic and focused on individual
elements where the impetus for change is provided by external force. Systems in

this model are closed and tend toward equilibrium. Thermodynamics introduces

a

macroscopic view of systems in which the focus is on populations and population
dynamics rather than on individual objects. This model of change remains focused

on closed systems and equilibrium conditions. In the thermodynamic model of
change, systems move from one equilibrium state to another with change being an

aberrant condition between these states. The third change model is grounded in

complexity perspective. Here, systems deal with change and evolution

a

as an ongoing

reality and a central property of their existence. For open systems, those which
interact with and are able to exchange energy with their environment, the concept

of dissipative structures engenders a non-equilibrium view of change and highlights
the self-organizing ability of systems in which change is the norm.

Other researchers

suggest

that a model of nonlinear change has application

to social systems. "Living things and social systems are complex process systems
whose components are always changing and are in constant need to readjust
themselves and their relationships to these changes" [Merry, ]995, p. 60). Daneke

(1990), seeking a unifrring systems paradigm for public administration which
addresses the "processes of adaptive learning and institutional evolution" (p. 383),

proposes an "advanced systems theory" by extending general systems theory to

include the third change model as well as incorporating system dynamics insights
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from

"chaos theory, quantum logic and biological resiliency...and the interface

with

human ecology" (p. 387). This theory yields a concept of social systems that is

holistic, based in relationships, and characterized by learning, self-organization, and
emergent behavior;

it is a system model in which change

is

the norm, equilibrium

the aberration.

Applying a dissipative structure rnodel directly to organizational life suggests
that disequilibrium, symmetry breaking'', experimentation and reformulation are
elements of organizational transformation (Gemmill and Smith). Complex systems

experiment because "variation will ultimately be the system's best tool for dealing

with a highly variable and uncertain environment" (Cemmill and Smith, 1985,
p.755). Such experimentation generates a variety of possible system configurations,
one of which

will attract system components and around which the system will

reformulate or self-organize. Based upon her organizational studies, Kanter (l99aJ
argues for such variety and promoting "local experiments" observing that they

provide an experiential basis for addressing new problems and that "there need to
be enough experiments for organizational policymakers to have choices" (p. 291).

Finally, in complexity studies researchers see the possibility of bridging the

traditional distinction between the natural and the social sciences fPagels) and the
potential for a less fragmented framework for organizational studies. In considering
the application of complexity concepts to organizational studies, Garcia II996)
l7

"Symmetry breaking refers to the breaking down of firnctional relationships, patterns of
interactions or system habits that have previously been a source of equilibrium for the system"
(Cemmill and Smith, 1985, p.755J. This is another way to view the process of bifurcation addressed
earlier. The sudden collapse of the Soviet Union is a dramatic example of symmetry breaking or
system bifurcation.
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quotes Ceyerrt in identifying a central problem of the social sciences as 'how to
make a science out of studying a bunch of imperfectly smart agents exploring their

way into an essentially infinite space of possibilities' (p.

l). Asserting

that this

problem is not well addressed for socio-economic systems and ecological systems by
the assumptions of classical science, Carcia suggests that a "more holistic approach
is required" (p

1,). He sees this holistic

perspective emerging from research in

a

number of fields, and central to this perspective are the concepts associated with
complex adaptive systems. Such an approach offers the prospect of crossdisciplinary communication and the creation of a "more integrated worldview" with

which to ad.dress questions centered on social life.

Outing Postclassical Science
For most organizational practitioners and many researchers Margaret

Wheatley (1992) provided their introduction to the concepts of new science. Her
book was the first to address issues of quantum reality, chaos, and complexity from
an organizational perspective in any way approachable by

, mass audience. The

author eschews "conclusions, cases or exemplary practices of excellent companies"

(p. 7), contending that organizations can not rely upon by externally developed
models to guide transformation. Reality for an organization is "what we create

through our engagement with others and with events" (p. 7), thus an organization

18

Ceyer, F., The Cfudlenge of Sociocybernetics (cited in Carcia)
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must develop its own reality and derive its own benefits from the process. The
essence

of dynamical change is that there are no detailed maps to follow.

The book is not entirely metaphorical, though the author is clearly engaged
in the process of language and concept development. Her intent is to simply shake

the scaffolding of organizational praxis by offering a smorgasbord of learning from
the new sciences with the possibility of initiating a self-reorganization of the mental
models we use to engage our organizational lives. From Wheatley's perspective the

book is a butterfly'n, ntr offering of learning and potential adaptation to those
actively engaged in organizational life. Her key premise is that we need to revise
organizational and leadership concepts in light of twentieth century scientific
understanding.
Several aspects of this new understanding which she highlights are

particular interest. Most important is the key role of relationships

as

of

highlighted by

quantum theory and by those engaged in studying ecologies and other systems

as

holistic entities. To this end, "Leadership is always dependent on the context, but

the context is established by the relationships we value" [p. 144). Note that these
are not the relationships of formal structure, but the relationships 'nwe value", those

It The butterfly is a metaphor for
small nudges to nonlinear systems. The system property of
sensitivity to initial conditions yields the metaphor whereby the movement of a butterfly's wings
somewhere in the world eventually results in significantly modified weather behavior somewhere far
removed. As Dennard (1996) observes, "in an interconnected andturbulent environment, small
actions are as powerful as cumulative ones. It is possible to change lives by listening empathizing,
and caring" (p. 497). Within a nonlinear context Wheatley sees the possibility of change from "the
presence of a lone fluctuation that gets amplified by the system" [pp. 95-96). Thus, we
metaphorically speak of sending out butterflies as ways to have an impact on nonlinear systems. Or
as Codrescu muses, "imagine the world if only someone had bought Hitler's watercolorsJ" (1994, p.
208J.

Leadership Emerge=

,,
which are built interactively among sentient agents of the organization. Thus,
Wheatley sees in postclassical science support for the view that in complex
organizations and those functioning in complex environments process is more

significant than structure, that order emerges from processes rather than being
imposed by structure and that organizational practitioners have confused control

with order. Thus, "lf organizations are mechines, control makes sense. If
organizations are process structures, then seeking to impose control through

permanent structure is suicide" (Wheatley, 1992, p. 23). Questions of structure
and process are a matter of focus as most organizations contain aspects of both

linear and nonlinear dynamics with a consequent paradoxical need to provide both

control and freedom.
Yet, to the extent that nonlinear dynamics obtain within the organization and
its environment stasis is a temporary state. "What endures is process - dynamic,
adaptive, creative" (Wheatley, 1992, p.98). In open systems which evolve along

with their environment, the ability to restructure is a survival technique and is
rooted in nonlinear processes. Jantsch, Kiel and diZerega lend further support to
this view. Organizations in need of coping with increasing complexity and
transformational change should focus on process and not on structure, specifically
on "viable and dynamically unstable processes" (Kiel, 1994, p. 210). Thus, from

complexity perspective, structure is seen

as valuable,

a

but temporal, serving the

organization while useful and subject to change as necessary.

It is the

process

of

nonlinear transformation which sustains the organization through various planned
and emergent structures. Postclassical science engenders a revised perspective on
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the ability of organimtions to accomplish specific outcomes via structure and top
down control. Ontologically the world is reversed and becomes "one of process,
event, and relationship" (diZerega,l99l, p.71). This perspective is fundamental to
understanding the relevance of postclassical science to the mental models with

which we address organizational life.
Finally, because it further emphasizes the role of relationships and because

it

differs sharply from the commonly held perspective2O, Wheatley's concept of vision
should be noted. Exploring the realm of field theory, she observes that rather than

simply being empty, space is conceived as everywhere filled with fields, "invisible,
non-material structures that are the basic substance of the universe"

''.

She suggests

that field theory is a useful way to formulate concepts about the "more amorphous
sides of organizations." Vision, Wheatley

fl992J claims, "is a wonderful candidate

20

T*o examples will suffice to illustrate the manner in which vision is commonly discussed within
business literature. Bennis and Nanus (1985) describe vision as "a target that beckons" [p. 89J and
indicate that "a leader must first have developed a mental image of a possible and desirable future
state of the organization" (p. 89). With such a compelling vision organizational agents may be
controlled such that "individual behavior can be shaped directed and coordinated by a shared and
empowering vision of the future" (p. 92). Champy (1995) charges managers with the task of
developing a vision claiming "managers must thus come up with a compelling image of the company
as they want it to be (the vision they have in mind for itJ" (p. 54). Thus, the commonly held view of
vision is Newtonian and linear in which a clear target/object employs elemental forces to attract the
organization, lt is a tractor beam view of movement toward an organizational future.
2'This chapter opened with a discussion
of how scientists create "reality" by developing language,
metaphor and concepts which are useful to them. The concept of fields is an example of this
Process, No one has seen a field, but their presence is postulated because their presence permits
explanation of a variety of observed phenomena. For example, Wheatley points out that they are
useful for explaining the phenomena of apparent non-local connections. Physicist Jim Doyle of
Macalester College emphasized the same point to the author in a private communication when
reviewing the quantum physics chapter of this paper. Fields are not unique to quantum physics,
though quantum fields differ from classicat fields. Classically, gravity and electromagnetism were
seen as fields, as forces distributed through space acting upon particles. In quantum field theory the
distinction between matter and space disappears and fields are the fundamental reality, interacting
to create particles. "The quantum field is seen as the fundamental entity; a continuous medium
which is present everywhere in space. Particles are merely local condensations of the field" (Capra,

I991, p.210).
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for field theory" [p.53). Clearly metaphorical, this perspective is none-the-less
worth noting because it contrasts

so sharply

with current received wisdom and

because by implication the unfolding of organizational vision becomes another

interactive process since "Field creation is not just a task for senior managers. Every
employee has energy to contribute; in a field filled space there are no unimportant
players" [p. 56).

Information, I-eaming and Adaptation
The self-organizing organization...revels in multiple sources of information
and ideas. ( Kiel, lgg4, p. 213)

The key role of information in organizational transformation is a recurring
theme for many researchers when considering the application of nonlinear dynamics

to organizational life. The exchange and propagetion of information among agents in
complex adaptive systems is the fundamental mechanism by which adaptation is
accomplished. The agents of complex adaptive systems compute and explore their

alternative options based upon information available in the systemzz. Information

is

viewed as a source of energy for promoting organizational change fKiel) and as a
"power tool" for carrying out organizational innovation (Kanter).

22_From

the perspective of Wolfram's classifications, Class III systems fchaos) are essentially pockets
of information overload in which no structure exists to aid in the storage and propagation oi
inforrnation upon which to base self-organization. The linear, equilibrium seekirrj Ci"5 I or II
systems contain little information and are characterized by relatively static stnrcture. Computation,
the processing of information, is best achieved in Class IV or complex adaptive systems which tend
paradoxically to display both structure and fluidity. Enough variety exists in such systems to
generate information and there is sufficient structure and stability to permit storage of and access to
the information. To the extent that organizations behave as CAS they find that iniormation is a key
element in organizational evolution.
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Traditionally, "we expect information to be controllable, stable, and useful

for our purposes. We expect to be able to manage it" (Wheatley, I 992, p I 02).
Yet, information is a dynamic element that must be constantly generated and
shared for a system to remain alive, to counter the natural tendency toward

increasing entropy. Further, from the standpoint of organizational evolution,

equilibrium provides little useful information as "lnformation is always spawned out

of uncertain, even chaotic circumstances" (Wheatley, 1992, p. 109)2'. Viewed from
a quantum perspective, she suggests

that organizations limit the potentialities

available to them when they restrict data observation and interpretation to a select

few individuals. Such interpretations are lacking the richness and options that
would ensue

as

additional organizational agents encountered the data, each with

a

different take on the "reality" of the information to be gleaned from the data.
Traditional management practice views the control of information

as a

way of

controlling and stabilizing the organization. "lnformation chastity belts ere a central
management function" (Wheatley, 1992, p.105), controlling access to information
and thus effectively limiting options for impregnating the organization with

creativiry and innovation2a.

" P" Greene (1996) makes the same observation

when he states "total certainty is equivalent to no
inform_ation" (p. 289). Further, he points out that there is no information to b* exchanged "between
static forms" since the answers are already known. Similarly, Goldstein (1993), describing
equilibrium as a low information/high entropy state with a far from equilibrium state being
characterized as high information/high energy, views information as dynamic and context Jependent
and observes that " lnformation lies at the intersection of randomness and order, variety and pattern"
(p I a6).
2o

Daft cites an interesting counter example at Ciba-Geigy Canada, Ltd. In which information access
was oPened to the plant workers and they were then able to take over many of the functions once
performed by supervisors as well as to actively participate in the evolution of the plant's design and
operating practices. (1995, p. 233)
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Learning and adaptation are closely aligned with information processing as
signature characteristics of complex adaptive systems.

It is this ability which sets

such systems apart from their deterministic counterparts, giving rise to nonlinear

behavior and emergent properties, what has been characterized in CAS as "the 'wild

card' nature of human beings and their innovative abilities" [Harvey and Reed,
1996, p. 306).

Organizational learning may be characterized as maintenance learning or
evolutionary learning (Merry). With maintenance learning we make use of an
existing framework and are limited by that framework to employing rules,
techniques and methods that support known and accepted ways of thinking and

working. Maintenance learning needs to be complemented by evolutionary learning
which "allows us not only to deal with change but also to shape it" (Merry,1995, p.
190) and involves knowledge of such things as systems thinking, evolutionary
processes, complexity processes, and relationship skills. Evolutionary learning
enables the transformation of human system'and aids our ability to deal with a

world of uncertainty fMerry). A similar characterization describes organizational
learning as either single-loop or double-loop learning (Stacey, Morgan). Like
maintenance learning, single-loop learning is employed by the existing system to

maintain the system. [t functions via dampening feedback to stabilize the system
and involves no changes to the dominant mental model. Formal training programs

for existing processes, the development and enforcement of detailed procedures,
and management reporting practices which function to highlight variances from
norms or expectations are all examples of single-loop learning within organizations.
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Double-loop or complex learning employs positive feedback as well and provides

for modification to the organization's dominant mental model. It involves
questioning underlying assumptions to see if mental models need to be adjusted and
is required for creativity and transformation to take place.

"The functional aspect of [CAS] is learning" [Kiel, 1992, p. 137) and

information, learning and adaptation are at the heart of complexity processes in
social systems. They make complex adaptive systems qualitatively different from

cleterministic systems - both linear and complex" - and are fundamental to
organ

izational

in

novation.

Metaphorically Speaking
As metaphor, language translates to images and patterns of thinking,
and eventually to reality. (Overman, 1996, p. a90)

Perceptions of organizational reality ere governed by our metaphors and by

the language we employ for social discourse. Metaphor plays a key role in our
process of constructing "reality"(Lind, Dennard, Overm"n)'u. Sustained by the

mechanistic metaphor of the Newtonian world view, management has traditionally
seen its role to involve the production of stability through tightly controlled

organizational processes. The same world view harbors a Darwinian belief in the

2s

Carcia (1996) highlights the fact that there are two basic types of complex systems: complex
deterministic and complex adaptive. Complex deterministic systems are those of chaos theory,
physical systems with inanimate components. Complex adaptive systems "involve animate 'agents'
who, obviously engaging in 'agency', interact, learn, modify their behavior and evolve" (p.2).
26

In , constructivist stance Cregory observes: "the word real does not seem to be a descriptive term.
It seems to be an honorific term that we bestow on our most cherished beliefs - our most treasured
ways of speakin g. . . .what is real is what we regularly talh. about" I I gg0, p. I 8a).
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overarching reality of competition. The metaphors of machine efficiency and of

competitive struggle for superiority have framed perceptions of organizational

reality. However, given the understanding emerging from postclassical science, it
suggested that "the problems of management are not.

.

.

is

necessarily methodological

but rather ontological.... [and that] If our social order.. .seems too close to the
Hobbesian jungle

it

is perhaps because we have chosen the wrong metaphors for

constructing reality" (Dennard, 1996, p.495). Complexity studies reveal chaos and

complexity not

as threats

to be controlled, but rather

as

key functional aspects of

a

process enabling systems to renew themselves and to evolve. Comprehending the

nonlinear process for emergent behavior and for generating order presents us with
new metaphors, thus new frameworks for constructing organizational reality.
As language, the function of metaphor is communication. Metaphor is seen
as a

powerful tool for conceptualizing and articulating new ideas and thus for

promoting organizational change. The value of metaphor for organizations, for
leadership in particular, is its strength as a tool for formulating ideas and for

communicating about change (Lind).
Science, in addition to the power and elegance of its mathematics, relies to

a

great extent on metaphorical framework and on the development of useful concepts

(Behn, Gregory, Waldrop). For example, with respect to the duality of light,
understand that both "wave" and "particle" are metflphors employed by physicists to

talk about light which at times displays wave-like characteristics and other times
behaves in a particle-like manner, depending upon the measurement process
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chosen. These metaphors have proven useful for making functional sense out

of

what Cregory (1990) terms "The Intransigent Presence of Paradox" for in the end

light is not a wave, nor is it a particle. In the end, "light is light" fBehn, 1992, p.
412). Scientists simply find it useful to employ a metaphorical framework to
address problems of interest,

Likewise, metaphor and proverb are useful languages to organizational
managers since "Proverbs may confuse some social scientists, but they do not

bewilder the managers. Managers live and work in a world of contradictions" (Behn,
1992, p. 416). The issue in both physics and in management is making predictions
and each employs language and stories found to be useful for that purpose.
The issue is not who used a better research methodology to create
their stories. None of the stories is inherently better because of the
language used to construct them. The only question is: Do the
predictions made by the stories match the observations? ( Behn, 1992, p. al Q.

Metaphor, as much as methodology, is helpful for making sense of organizational
dynamics. In psft, organizational research is about "a search for meaningful

rnetaphors" (Behn, 1992, p. a18).
New metaphors enable us to see alternatives for understanding and for
organizing social life. They uncover hidden possibilities.

It has been noted that in

the process of paradigm shift it is not the case that scientists suddenly see one thing
as

another. Rather, something previously unseen is now seen (Kuhn). Similarly, via

complexity lens and the new metaphors engendered we now are able to look upon
previously unseen aspects of systems. Much of the significance to the managerial

a
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world from complexity studies will not be the result of any new methodologies, but
"because they allow us to ask different questions" (Dennard, 1996, p. a96J.

Additionally, it's quite possible that some aspects of current organizational
life were not previously there to be seen/ that in some cases an increasing rate of
change and a higher level of environmental complexity have produced organizational

dynamics that are different from those previously experienced. Thus, the new lens
may be helpful both to view previously unseen aspects of organizational life as well
as

to view new organizational realities that may be resistant to a Newtonian

perspective.

Finally, when considering metaphors as tools and shapers of reality it is

important to consider metaphors. That is, we need to be aware that, useful

as

they

are, metaphors are not reality and not to be taken literally. Light is light.

Entrenched metaphor serves to block new ideas and reified metaphors can be
misused leading to paradigm lock-in and blinding us to alternate ways to construct

reality. (Lind, Slaton). Those cautions observed, metaphor can be a powerful tool

for organizational change. Without being blinded to the metaphorical nature of
metaphor, sometimes all you need is the concept,

Human Agency and Nonlinear Dynamics
A complexity perspective provides for a level of choice and human egency
not available in a deterministic world. Since in a nonlinear world "small actions are
as

powerful

as

cumulative ones" (Dennard, 1996, p. a97), some individual actions

do matter. It is paradoxical that, with a world view dominated by the atomism of
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Newtonian dynamics, it is possible to overlook the ability for most individuals to
make a difference, to affect the system. From this perspective only the very

powerfully positioned individuals are held to be able to influence system
developrnent. Yet, equally paradoxical is the fact that in complex adaptive systems
human agency has efficacy, despite the emergent properties grounded in the

nonlinear behavior of collections of independent agents. That is, while "more is

different" and system properties emerge from the nonlinear interactions of the
collective body, none-the-less, any one individual can have a profound influence
uPon the system by even the simplest of actions because of the potential for

positive feedback and the CAS characteristic of sensitivity to initial conditions. In

a

very real sense a complexity model of organizational dynamics is liberating in that

it

offers support for the idea that individuals and small individual actions can matter,

that individuals have the potential to produce transformational change within
organizations.

From a Newtonian perspective, the "white water" metaphor common in
today's business community carries with it a victim mentality. From this point of
view individuals are victims of these changes and things are done fo them. However,

"nonlinearity and uncertainty open the gates to choice" (Merry, 1995, p. laa).
From a complexity perspective it may be seen that while individuals may not have

control over final outcomes, at least they have the ability to make choices and thus
to matter. Individuals can send out their own butterflies. Though they cannot
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control the detailed actualization of organizational evolution, they can influence the
direction of that transforrnation.

The Role of Hierarchy and Stratifted Structures

Of particular interest in the literature
hierarchy.

is

the notion of the CAS attribute of

It is this structural characteristic which provides for global

systemic

stabilityz' while engendering local variation to deal with environmental fluctuations.

Not the Weberian or pyramidal structure of classic organization charts, this
structural attribute is more properly thought of as a stratified or layered
architecture, where the organism or organization is stratified by function. The
human body is structured this way, as are ecological systems and well-written

computer programs. Kelly calls it subsumption architecture

as

the roles of more

basic strata are subsumed into the functioning of higher level strata. The structural

principal is one of bottom up construction. Complex systems are built this way,
simple things are done first and layers of activity are added "from bottom up, and

from side to side" IKelly, 1994, p. 45).
The systems are layered, not only in terms of complexity, but in terms of
speed. Lower strata are more active than higher strata. "Over time a multi-leveled
organization forms around the percolating-up control: fast at the bottom slow at the

top" (Kelly, I994, p.45). The architecture involves loosely coupled strata and

2' Merry (1995) equates
stability with robustness and points out that it differs from constancy.
Stability is persistence of a system over time in spite of fluctuations and changes. Wheatley
emphasizes that stability is a macrolevel characteristic, a feature of the whole.
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indicates that "subsystems tend to change according to a faster dynamic than do the
larger systems of which they are a part" (Garcia, 1996, p. 5). Higher levels are built

1,,'fro*

the agents or components of lower levels where learning, adaptation and

evolution take place. Thus "the higher, slower-moving levels provide a certain
amount of stability within which the lower, faster processes of iterative evolutionary
development can take place" [1996, p. 5).

Other researchers have noted this characteristic describing it in terms of

a

system's global stability being paradoxically maintained by "the presence of meny

fluctuations and instabilities occurring at local levels throughout the system"
(Wheatley, 1992, p. 94). Similarly, "while a gross view of the organization mey
appear orderly, at the level of work and activlty, chaos and instability may be

prevalent" (Kiel, 1994, p. 123). While the macrolevel system may appeer calm, the
microlevel is "seething with incipient change" (DeCreene, 1996, p. 278). All of
which gives us to understand that complex systems, including many organizations,
are structured by strata based upon function and degree of complexity and that the

amount of fluctuations, adaptations and evolution are likewise differentiated by
strata.

Emergent Behavior and Creative Dialectic
There is much emphasis in the literature on the fact that we cannot know or

effectively predict the future of complex adaptive systems. Stacey (1992) concurs,
but points out that managers' jobs are dominated by the knowable in the short term
and standard managernent techniques suffice for much of their work.

It is the
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longer term that is truly unknowable and that is best understood and addressed via

complexity concepts. He sees

as

the fundamental organizational paradox the

required coexistence of structures and perspectives that support the routine
organizational operations with the "informality and instability" needed to for
creative response to an unknowable future. From a dialectic view of creatively
dealing with the future, he argues that this paradox of freedom and control must be
sustained, not resolved, in order to promote creative outcomes.

The two sides of this paradox are conceived of as being addressed by
ordinary management and extraordinary management. The former operates within

the formal legitimate system or network, the latter within an informal shadow
system. These networks are created by two types of connections, or relationships,
among CAS agents, both driven by webs of feedback. The legitimate network is the

intentioned or well-understood and approved structure which serves to "secure
surprise-free, regular system wide patterns of behavior compatible with an
organization's primary task" (1996b, p.25). Conversely, the shadow network is an
active nonlinear playground in which spontaneous, informal local interactions take
place. lts boundaries are furzy and shifting. The legitimate system is driven by

,

shared dominant schema'*. The shadow system allows for engagement of a recessive
schema, concepts and behaviors not currently sanctioned by the shared dominant

mental model. The interplay of the two networks functions to synthesize a new
dominant mental model and new realities for the organization. The two networks
28

Stacey (1996) describes a schema as "a set of behavioral scripts, evaluative rules, decision-making
or operating rules, or mental models" (p.29).
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serve to sustain the paradox and the tension necessary for creativity and innovation

and organizational evolution. In a process of creative destruction, parts of the
organization's dominant mental model are replaced by new realities emerging from

play in the shadow system.

With reference to the shadow system and to organizational creativity, "play
here means the ability to engage in dialogue and exploration without having a clear

purpose: it is engaged in for its own sake, at least initially" (Stacey, 1996b, p. 256).

Further "there is nothing trivial about play" (Goodwin, 1996, p. 1OaJ. Play
functions as a source of learning in childhood and continues that role throughout

life. It fulfills

a similar role

for the organization since organizational learning is really

the collective learning of organizational agents. Playfulness is a characteristic of the
creative process (Campbell). Among seven blocks to organizational creativity

Campbell (1985) Iists "a preoccupation with order and tradition2s" (p. 92) and "a
reluctance to play"

[p.96). "Stuft/ organizations do not cultivate people's

fantasies

and consequently are deprived of the unusual thoughts that skitter through people's
imaginations - a substantial loss because many established programs of today were
once skittering fantasies" (pp. 96-97).

Yet, even in "stuffy organizations" a shadow network can function to provide
an arena for dialogue and exploration. Creative play involves symbol manipulation

and occurs at the individual level "in a transitional space between the inner fantasies

2e

At Katharine Hepburn observed, "lf you obey

all the rules, you miss all the fun."
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of the mind and the outer reality of the concrete world" (Stacey, 1996b, p. 126). In
particular,
The recessive symbols form the rules that govern play. Because play is
not the engagement of current reality but the use of real objects in
fantasy, it cannot be driven by the dominant symbol system and so must
reflect the contents of the recessive symbol system. That system forms
speculations, images, dreams, metaphors, analogies, fantasies, espoused
theories, myths, and inner representations of outer real objects.
(Stacey, 1996b, p. 135)

As a final note on play, Vornbrock (1996) observes with quantum insight

that "relationship is fundamental to play and playfulness; without relationships play
and playfulness do not exist" (p. I 02) Thus play is fundamental to creativity and
relationships are fundamental to play. This strongly suggests that relationships are

fundamental to the creative process and to innovation. Stacey recognizes the value

of play to organizational evolution and models that activity

as

taking place within an

informal organizational shadow network which arises to serve that purpose.
The conceptualization of a legitimate network and a shadow network

as

functional components of an organization is similar to discussions in organizational
literature which envision organizations

as consisting

of both formal and informal

components. In particular, Stacey's shadow network should not be thought to carry
Jungian overtones. Rather, it may be seen as similar to the informal organization in

that "an 'informal organization' based on friendship groups and unplanned
interactions can exist alongside the formal organization... [and] work activities ere
influenced as much by the nature of human beings as by formal design" [Morgan,
1997, p. 35). In the informal organization,
Friends in high places, sponsors, mentors, ethnic and cultural

affiliations, coalitions of people prepared to trade suppoft and
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favors to their individual ends, and informal networks for touching
base, sounding out, or merely shooting the breeze - all provide a

source of power to those involved. Tfuough various kinds of interlocking
networks, individuals can acquire advance notice of developments that
are relevant to their interests, exert various forms of interpersonal
influence to shape these developments in a manner that they desire,
and prepare the way for proposals that they are interested in advancing.
(Morgan, 1997, p. 186)

This equates to Stacey's shadow network, the area of the organization in which, due

to informality of structure, organizational members have enough freedom to explore
ideas beyond the confines of the formal organization's dominant culture and mental

model. In order to better highlight the differences between leadership and
management, Stacey's model of creativity and organizational change will be
addressed further in a subsequent chapter.

Employing a Quantum I-ens - The Primacy of Relationships
Though most researchers investigating social phenomena from a new science
perspective have used the lenses of chaos theory or complex adaptive systems,
several have investigated the social implications to be found in the teachings

of

quantum physics. Admittedly abstract and seemingly remote from daily life, the
new physics none-the-less highlights several concepts which challenge our accepted
view of the world. Chief among these is the fundamental primacy of relationships
over objects. The concept that objects ere constituted of their relationships stands

our ontology on its head.
Writing for the practitioner audience, Blank (1995) addresses the
implications of quantum mechanics for organizational leadership. Highlighting the
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primacy of relationships and its collective or group perspective, he contrasts this

with the popular focus on the individual and the traits of leaders. Differentiating
"leader" as an individual from "leadership", as an event or interaction3O he defines
leadership as "not a person, a position, or a program but a relationship or a field of

interaction that occurs when a leader and a follower connect" (p.12).
Contrasting managers with leaders, Blank cites, among other things, the
source of organizational influence as a differentiator. A manager's influence comes

from his or her formal position of authority. It is structurally derived. In contrast,
leaders accrete any influence from interaction

with "willing followers." Leadership

is not a result of force or of positional authority. The ability to lead, to influence,

centers about relationships. Specifically, "the capacity to influence others beyond

the dictates of formal authority rests heavily on the quality of relationships" fBlank,
1995, p. 188). Others have observed that managers get their authority from above,
leaders receive theirs from below3r. This is not necessarily a new idea, but I believe

Blank is the first to base it on a quantum mechanics model.

3'r

Blank's "event" is relatedto the concept of a field. Seethe discussion earlier in this chapter of
\Mheatley's concept of vision and the associated footnote on the concept of a field.
Quantum field
theory, according to Zukav ( I 979) considers that "fields alone are real. That are the substance of the
universe and not 'matter'. Matter (particles) is simply the momentary manifestations of interacting
fields which, intangible and insubstantial as they are, are the only real things in the universe" (p.
2l 9). As such, matter is seen as discontinuous and a manifestation of the interaction between fields.
Metaphorically, Blank appears to view leadership as a discrete manifestation arising from the
connection between a leader field and a follower field.
3l "Below' carries
implications of a Weberian hierarchy. No matter the formal structure of the
organization, it is more appropriate in the web architecture of complex systems to remember that
relationships are built down, up, laterally and diagonally. Relationships and information flow across
formal boundaries"

Leadership Emerges
77

Leadership grounded in relationships is interactive and bi-directionel,

entailing both leaders and followers to constitute the relationship. As such, "The
focus on the leader alone obscures the interactional quality of leadership, and the
obsession with individual attributes fails to recognize that such characteristics are

important only in relation to followers" (Blank, I995, p. viii). Further, not only

is

it

As

leadership manifested as an event, but

is discontinuous3'.

It occurs in quanta.

such, leadership displays a beginning, a middle, and an end indicating that discrete

interactions are involved and that leaders and followers are equal parts of the
equation.

Finally, a leadership concept grounded in relationships and discontinuous
events supports the observation that leadership occurs throughout an organization
and is unrestricted by formal position. Anyone may emerge as a leader from field

interactions and the resulting relationships within the organization. This view
contrasts sharply with the dominant perspective which looks to the management

structure as the locus of leadership. This is not the popular concept of
empowerment33.where those "in power" acquiesce to distribute some of that

power, which by its very nature remains a condition of dominance by structure.

32

Again, "event" in this context denotes a temporal connection between leader and follower. Just as
quantum field theory views particles as discrete manifestations of quantum field interactions Blank
sees these leader-follower connections as discrete and discontinuous, rather than as permanently
fixed and invariant.
33

The term empowerment has connotations of "power over" and a grudgrng sharing of power by
those in positions of legitimate authority. Dauten fl 996) writes that "the biggest irony is the training
fad'empowerment'Take away management and what's left? Empowerment. Management is dePowerme.t" (P. D2). However, as a part of the lingua franca of current organizational life the term
is employed non-ernotionally as a functional imperative identifying the need for a wider distribution
of organizational power and the freedom to apply it toward organizational innovation.
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Rather, in Blank's model the source of influence is based upon the discontinuous

creation of meaningful relationships and is available for anyone within the
organization to use. Relationships are generated interactively with no one higher in

the organizational structure "empowering" that to happen.

Admittedly, quantum physics is intellectually and emotionally remote from
daily life, making it some,n,hat unlikely that an understanding of quantum principles

or key teachings will quietly find their way into our mental models. However, there
is other postclassical scientific activity which supports similar conclusions about the

fundamental nature of relationships and their primacy over matter. Ecological

thinking shares this understanding of relationships and is more likely a route by
which

a

wider audience may be exposed to the same understanding. Ecological

thinking and quantum physics are closely related since ecological concepts are based
upon thermodynamics and webs of energy flows, not on biology (diZerega). The
commonality linking the two is their perspective on relationships, producing what
diZarega terms "a profound compatibility" between the world view of each.

Specifically, "in both [quantum physics and ecological thinking], we see that the
concept of individual objects...has been relegated to secondary status. Boundaries
are permeable, individuality is real, but partial. Connectedness and reletionship are
primary " (diZerega, 1991 , p. 7 4).
G iven

this shared perspective, diZerega posits that

of the role of relationships will initially come from
ecological thinking and that quantum physics

a

a

wider comprehension

growing understanding of

will play an indirect, supporting role.

Consequently, the social implications of this perspective "will most likely be
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worked out first within the context of environmental politics" (diZerega, 1991, p.
es)

With respect to self-organizing systems, "architectonic violence"
"rny attempt to impose

is viewed as

a preconceived ideal upon a self-organizing system"

(diZerega, 1991, p. 82J resutting in disruption to relationships with other such
systems. Examples include the Army Corps' damming of rivers, fire suppression by

forest and park agencies, Soviet collective planning and urban renewal. Such
violence is illustrative of an attempt to dominate and is destructive of vital
relationships for "domination attempts to deny reciprocity" {diZerega, 1991, p. 82J.
Since relationships are necessarily bi-directional, domination is antithetical to a fully
realized relationship. Thus, the ontological primacy of relationships over the

individual is fundamental to both quantum physics and to ecological thinking. The
nature of and nurturing of relationships is something we must learn and most likely

will begin to understand via ecological politics and the extent to which we begin to
view organizations as ecologies.

Wrestling With Methodology
While much of the literature is at least partly concerned with the
metaphorical application of postclassical science to social systems and with the
development of a useful language with which to explore these concepts in a social
context, there is also developing a small body of literature addressed to issues of
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methodology as it applies to nonlinear dynamics in the social sciences, both for
academic research and for organizational practice.

Nonlinear dynamics can be viewed as either of two besic types, deterministic

or adaptive3o. In an effort to formulate a methodology, several researchers haye
structured their work from a chaos theory or deterministic complexity perspective
when investigating the application of nonlinear dynamics to the social realm. Chaos

theory is defined as "the application of techniques of nonlinear dynamical systems
theory to bounded, aperiodic, unstable deterministic systems" (Kellert, I995, p.36).
This narrow definition of chaos is essentially the methodological research focus of
Harvey and Reed, Kiel, and Priesmeyer. Deterministic complexity simplifies the
problem of analysis for it ignores or minimizes the human element and associated
emergent properties of complex adaptive systems assuming a computationally

reducible dynamic underlying the system. Concentrating on systems in which
"aperiodic, unstable" behavior results from relatively simple underlying equations or
at least the assumption that the researcher is dealing with such systems, these
researchers have attempted to address methodological problems that come with the
non

linear perspective.
Some researchers acknowledge the human factor in social systems, while

concentrating on methodologies based in deterministic chaos [Harvey and Reed,

Kiel). However, it is interesting to note the extent to which Priesmeyer is focused
on deterministic nonlinear systems as highlighted by his assertion that what appeers

3o

See

footnote 25 on page 60 for Garcia's distinction between complex systems.

Leadership Emerges
76

chaotic is simply our failure to understand resulting from our failure to use "the
appropriate quantitative tools" (1992, p. 8). Further, "our inability to forecast with
precision [italics added] comes from our ignorance of the attractors, not from some
inherent randomness or error in nature" (1992, p. 21).Of all the researchers,
Preismeyer is clearly the most wedded to Newtonian processes" and makes the
least allowance for human agency. [n contrast, where the human nature of
organizational life is acknowledged, a nonlinear perspective is seen as dictating

a

revision of the concept of "management control" toward "a view premised on
accepting the inevitable variation in output and performance data that a nonlinear

workplace generates." fKiel, 1994, p. 125).

Modeling and Data Analysis
Some methodological work is concerned with appropriate modeling
techniques for nonlinear dynamics. With its genesis in the natural sciences,

nonlinear dynamics have been slow to find application in the social sciences. In
searching for explanations why this is so, Harvey and Reed (1996) cite as one

argument, along with a postmodern stance in which science is often seen as
"ddclass6", the "formidable mathematics of deterministic chaos"
[p. 295) and the
existence of relatively few social scientists capable of dealing with the concepts in

depth. Arguing that the everyday world is "ontologically layered" the authors
develop a tentative matrix of modeling strategies for studying chaotic social systems

3s

To wit, "Everything
P.l4).

is predetermined unless acted upon by some other force" (Priesmeyer, 1992,
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matched to a hierarchy of social science ontological complexity. Their basic point is

that the assumption of one social science and one scientific method is invalid since
"no single method can fully appropriate the manifold complexity of social life" (p.

296). Consequently multiple modeling strategies are both useful and necessary and
researchers must guard against "methodological reification" as the social sciences

explore the application of nonlinear dynamics to social systems.
Researchers who have focused on methodologies for uncovering nonlinear

dynamics within organizational data promote the search for underlying patterns of
system behavior as a way to understand system behavior. In particular, the graphical
analysis of large bodies of time series data and graphically mapping the attractors36

functioning for those data are offered

as

appropriate methods of nonlinear data

analysis [Priesmeyer, Kiel, 1994J. Attractors and attractor analysis enable viewing

a

graphic pattern traced by the data and the consideration of both a pattern's

operational meaning and methods to modify it as necessary. Methods for modifiring
system attractors involve identifying "critical elements" (KielJ which are most likely
i
36

't..

A useful concept in the language of dynamical systems, an attractor is described by Briggs and Peat
(1989) as "a region of phase space [conceptual space within which a system operates] which exerts a
'magnetic'appeal for a system, seemingly pulling the system toward it" (p. 36).The easiest way to
conceptualize attractors is to view them as graphical patterns depicting the periodic or aperiodic
behavior to which systems are drawn over time. Point attractors describe a system that assumes a
single value. Systems that move from one value to another at regular intervals are described by
periodic attractor patterns. An attractor basin is the system's bounded phase space. Kiel (I994)
offers several examples of attractor patterns formed by time series data and maintains that via
mapping attractors "we begin to see that workplace dynamics, the interplay between the field of
action and the rules of work, create the structure of information generated by any work group,
individual, or work process" (p. 108). Further, "ttris deep or underlying order in work and
performance data can help [identify] the factors in the workplace that lead to the observed level of
change or stability in organizational data" [pp I09-l 10). For those so incline4 Kiel provides an
exercise on pages 35-36 which explains using a spreadsheet for creating nonlinear time series graphs
and on pages I 16-1 l7 there is a description of creating attractors via a spreadsheet as an alternate
way to view the dynamics within the time series data.
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to influence system dynamics and then to make adjustments (nudges, butterflies)
intended to move the system to another attractor pattern, to another set of system
dynamics. Note that this does not ergue for control in the classical sense, but rather
speaks

to influencing the direction and the behavior of the system. The particular

unfolding of emergent patterns within nonlinear systems is beyond specification,

but researchers believe that system direction and development can be influenced via
fundamental parameters operating within the system. The task is to identifi, the

critical parameters and "it is possible that a seemingly important variable in
process may have

little impact on the attractor...the analyst may find that

a

work

an

apparently small variable contributes significantly to the dynamic structure of work"

(Kiel, 1994, p. 120). Craphical analysis of attractors and of time series data are held
to be the methodology for discovering these key variables.
Standard statistical techniques for analyzing data and standard organirational

reporting practices - audited reports, inventory status, and the like - produce
organizational snapshots, ignoring organizational dynamics within the data

(Priesmeyer, Kanter). Augmenting these accepted practices with graphical time
series analysis and attractor maps

will help to "reveal underlying patterns of activity

that out current methods discard

es

error" (Priesmeyer, 1992, p. 14). It

has been

suggested that in any attempt to understand complex systems holistically

"regression and similar statistical methods are of doubtful value" (Garcia, 1996, p.

l8)

and that from the perspective of nonlinear dynamics quite possibly "there are

no samples, only'universes;'no statistics, only'parameters"'(Young and Kiel, 1997,

pp. 4-5). Clearly, ontological modification for conceptualizing complex social
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systems must be accompanied by methodological changes in data analysis and
systems analysis.

Research Problems of Emergent Behavior and Generalizability

While there are numerous sciences and therefore numerous scientific
methods, all accepted methodologies are grounded in data gathering, replicability,
statistical inference, and generalizability of results. "The immediate mission of
research is to discover the place and point at which any given system might be

found at any given time as a direct result of any particular set of variables" (Youilg,
1998,

p.l).
Such practices remain applicable for research into systems functioning via

deterministic or simple complexity. The math may get harder and concepts such

as

bifurcation points and the Feigenbaum numbers which map such points under
deterministic conditions mey need introduction to the research framework, but
researchers

will remain comfortable and effective with

classical scientific practice.

However, adaptive complexity with characteristics of self-organization,
emergent behavior and system transformation raises havoc with standard scientific

technique and methodology. The tendency for such systems to produce surprises
and the inability to consistently predict the evolutionary path of a system at a

bifurcation point raises "profound implications for generalizability, replicability, and
falsifiability of research findings" (Young and Kiel, 1997, p.4J. Researching
nonlinear transformation in organizations is difficult owing to its besis in
"probabilistic behavior among many system parts rather than predictable change in
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one or a few elements" (Cemmill and Smith, 1985, p. 76a). The characteristic of

sensitivity to initial conditions guarantees the possibility that within a given system

a

particular set of dynamics may not play out exactly the same way twice,in a row.
Transformational change in such systems is specific to a system, to its history and to
a set
is

of circumstances. Where Class IV systems ere concerned, history matters. This

why Wheatley asserts that organizations must develop their own reality through

engagement

with others and with events, that change process cannot be imported

wholesale from other organizations. "The need to understand dynamical systems

holistically, almost phenomenologically, limits the extent to which learnings about
one organization can be uncritically applied to other organizations" fMark, 1994, p.
I 2).

The implications for research are severe for those steeped in classical
scientific technique and methodology. If the existence of complex adaptive
dynamics in social systems is anything like true, researchers

will need to develop yet

other methods and an essociated set of principles for dealing with such systems. In
particular, as a matter of principle, when considering adaptive complexity,
explanation supersedes prediction as a goal and "theory validation becomes local
and temporal in postmodern knowledge processes" (Young, 1998, p. o).

Thus, employing a complexity framework on organizational life requires an
altered research agenda. To employ complexity concepts as a framework for further
organizational studies Garcia (1996) identifies "fundamental changes" necessary in

our research orientation. The first change is a reorientation toward interdisciplinary
research since "appropriate generalizations of social phenomena necessarily involve
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combining perspectives and linking levels of analysis" (p. l6J. Next is identified the
need to move from a goal of prediction to one of understanding, with the prospect

of identifying attractors patterns, attractor boundaries and some control
parameters, but without the hope of predicting long term equilibrium outcomes. By
understanding something about the control parameters organizational members may
be able to nudge the systems with some intelligence since "understanding

complexity may enable us to 'cultivate' the conditions under which it flourishes" (p.
1

7). This view echoes the observations of Kiel. Finally, in order to account for

human behavior,

it

is necessary to forego our standard assumptions about rationality

and design organizational research to account for "cognitive ambiguity,

limitations/biases, learning and adaptation" (pp.17-18). Such change, requiring

both ontological and methodological reorientation, will not come about easily or
quickly. For supplanting deeply held beliefs and perspectives "is seldom completed
by r single man [sic] and never overnight3'" [Kuhn, 1970, p.7).

A New W"y of "Doing Science"
Serious research into the dynamics of nonlinear systems is a recent
phenomenon because the advent of cheap and plentiful digital computer resources
is equally a recent phenomenon. The two are inextricably intertwined. One reason

that classical science has focused on linear systems and dynamics is that the
mathematics of such systems are simpler and amenable to hand calculation. The

37

Somewhat more harshly, Margulis observes that "The only way behavior changes in science is that
certain people die and differently behaving people take their place" (1996, p. I36).

Leadership Emerges
82

growth and dispersal of computer power has enabled research into nonlinear system
dynamics.

The very characteristics of complex systems - self-organization, emergent
behaviors, bifurcation due to fluctuations, sensitivity to initial conditions, indirect
cause and effect relationships, dampening and amplifiring feedback, all the

patterned, but unpredictable behavior of Wolfram's class IV systems - meens that
many research techniques based upon classical assumptions will not help and that
using computer simulation to gain understanding is the best approech. The only way

to really know what a particular complex adaptive system will do is to simply watch
as

it unfolds, since at any given transformation point (bifurcation) there is no way to

tell which way the system will turn nor

is there any guarantee

that if given a second

chance the system would evolve the same way the second time. The next best bet is

to research similar systems via computer simulation techniques, though "one should
not expect to be able to mimic any specific actual systems via simulation" (Garcia,
1996, p.18). Stacey too cites "simulating their evolution on a computer" (lgg6a, p.
I 84) as the key research method for complex adaptive systems.

In effect, this defines a new wey of "doing science." It is certain thatthe
growth in the study of nonlinear dynamics was enabled by the proliferation of
computers and advances in computer technology. Further, "computer simulation
had become so powerful by the 1980's that some people were beginning to talk

about it as a 'third form of science', standing halfway between theory and

experiment" (Waldrop, 1992, p. 63). The computer,

as a

primary research
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instrument "is altering the architectonic of the sciences and the picture we have of
material reality....simply because the computer produces knowledge differently

from the traditional analytic instruments" (Pagels, 1988, p. 13). Clearly this has

an

impact on our traditional concepts of research and may be considered a fluctuation
in the complex adaptive systems of science

Complexiry, a Useful Perspective
Despite such methodological problems, researchers support complexity
studies as a valuable perspective on the dynamics of system change and

transformation since, among other things, it supports us in "questioning
conventional assumptions and in ceasing our quest for universal, deterministic
answers" (Mark, 1997, p. 12). A complexity perspective is seen to have value as "a

theoretical paradigm which serves both to critique and supplement Newtonian
models of management" fYoung and Kiel, 1997,p. g).
Humans change the rules in ways unknown to physical systems.

Consequently, researchers caution against narrowing the research base and against

too heavy a reliance on mathematics when researching social systems from

a

complexity perspective. Thus, while Kellert U995) strongly cautions against
"metaphorical extensions" of deterministic chaos into the social realm, he reflects

that "the mathematical structure of

a

theory does not fix its broader cultural

meaning: scrupulous attention to scientific correctness runs the risk of missing out
on the very real meanings attached to scientific results" tp.a5). Similarly, Harvey
and Reed caution against "dogmatic insistence that only mathematically bracketed
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chaos studies can qualify as valid,.. [and risk] excluding the valuable perspectives the

cultural sciences and humanities offer to social research" (1996, p. 323).
Ultimately,
What the science of complexity adds is a different theory of causality,
one in which creative systems are subject to radical unpredictability,
to the loss of connection between action and long-term outcome. The
purpose of the theory and research is then to indicate how conditions
might be established within which spontaneous self-organization might
occur to produce emergent outcomes. (Stacey, 1996b, p. ZGa)

Thus, due to the characteristics of complex adaptive systems methodological
problems exist which limit the effectiveness of standard techniques for statistical
inference. Issues of replicability and generalizability challenge accepted research
practice when investigating adaptive nonlinear systems. New graphical techniques

for analyzing organizational data are supported, but have yet to be widely applied or
understood in practice" Research via computer simulation of system dynamics offers
comprehension of the dynamics, but limits prediction of system outcomes.

Not just a new framework for studying systems, nonlinear dynamics raise
fundamental questions about research methodologies and about the ease with which
these concepts may be operationalized in the social sciences. Yet, despite the

problems, the complexity perspective is seen to offer valuable insights into the
behavior of adaptive complex systems. The very nature of the dynamics of such
systems leads us to focus more on understanding system dynamics with the

possibiliQ of discovering critical parameters with which to nudge a system in
desired directions than
outcomes.

it

does on assuming a predictive stance toward system
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Operational Applications of Nonlinear Dynamics

lt

should be noted briefly that while there is growing interest in the

application of nonlinear dynamics to the management, administration and
Ieadership of organizations this is not the only way the impact of postclassical
sciences

will be felt in organizations. These concepts are being applied in designing

and implementing new operational systems. Such systems employ adaptable
"agents" which learn their way to effective solutions, either replacing older

nonlinear systems or solving problems which were not being addressed systemically.
Meyer (1996) reports implementations of the following: IJ a self-organizing truck
painting system at General Motors in which each paint booth is an agent able to

"bid" on paint jobs; 2)

^

genetic algorithm which evolves emergent solutions to

production planning problems for John Deere; 3J complexity concepts employed to
solve very nasty scheduling problems for a Mexican cement and concrete company;

4) a design engineering package developed by Ceneral Electric which employs
genetic algorithms to evolve product design and which was used to improve the jet
engine compressor for the Boeing 777 engines; and 5) financial applications such
a complexity-based method

as

for handling portfolio management implemented by

Citicorp.
Clearly, complexity sciences are beginning to have an operational impact on
organizations. Just possibly the concepts will gain sufficient credence via this route

to make it easier throughout organizations to both comprehend and to accept the
systems view they represent. This can be one way to introduce the concepts and the
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metaphors and to begin altering perceptions, eventually constructing an altered
organizational reality around them.

Conclusions
Research into social systems and social phenomena from a base in

postclassical science is progressing, but slowly and somewhat tentatively. Following
some initial fascination with chaos theory, this field is now seen to be an unlikely
area of research pursuit due to the field's narrow focus on deterministic processes

and the consequent inapplicability to systems composed of human agents. However,

the subsequent development of complexity studies

as

distinct from deterministic

chaos and the interest in systems that display the behevior of adaptive complexity is
seen

by some researchers

adaptivity is viewed

as

as having

applicability to social systems. Complex

another model of change, one appropriate to systems

displaying adaptive nonlinear dynamics and behavior. With change seen as the norm

in such systems, the non-equilibrium character of this change model stands in
contrast to the equilibrium assumptions of earlier models. Along with a perceived

applicability of CAS concepts to aid in understanding social systems comes the
realization of the inapplicability of many standard research methods and statistical
techniques for studying nonlinear dynamics. Researchers are just beginning to
recognize the need for a new research framework and an associated set of

expectations for research outcomes, thus methodologies for studying complex
adaptive systems within a social setting are immature at best.
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While it may be seen that the research community is beginning to explore
the application of postclassical scientific concepts to social systems and surfacing

the need for new research frameworks, it may also be concluded, that, with the
notable exception of Blank's work with quantum concepts and Lind's consideration

of metaphor

as a leadership

tool for promoting change, little work

has been done

to

explore the topic of leadership through a postclassical lens. Even Wheatley, who
employs the title Leadership and rhe New Science, fails to explore leadership

as

something distinct from management. While engaged in the ideas of "new science",

most researchers have not actu ally considered leadership, assuming, as is done in the
organizational practitioner literature, that management and organizational leadership
are co-located.

As methodological problems abound, the bulk of the research to this point is

centered about metaphorical application and is concerned with building a language

for the development and understanding of complex adaptive social systems. Since
the social construction of reality employs cognitive filters, our mental models end
our metaphors, as much as our methodology, play a key role in organizational
change and in constructing organizational reality. The role of metaphor in framing

and communicating mental models, combined with the existing methodological

problems, dictates that currently a metaphorical application of postclassical
scientific concepts to social systems is both helpful and appropriate.
Such metaphorical application of these concepts leads us to several

additional conclusions. First, to the extent that our social systems function

as
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complex adaptive systems, the world is ontologically reversed, becoming "one of
process, event, and relationship" (diZerega,l99l, p. 71) rather than one of matter

and structure grounded in equilibrium. Though both are important; process assumes

primacy over structure, with the process of complex adaptivity enabling open
systems to evolve structure as appropriate to deal with a dynamic environment.

Understanding relationship as fundamental to reality further alters the world view

which has served for many years to orient, among other things, our research and our
organizational life.
Second, the research highlights the key role of information in the process of
system change and transformation, adding clarity to the "edge of chaos" metaphor

often employed for complex adaptive systems. Since systems operating in stasis are
information poor and since information is the means by which adaptive complex
systems learn their way into en uncertain future, the extent to which these systems
can move away from equilibrium and function in bounded instability

will affect the

extent to which information is generated and propagated, enabling systemic
adaptation to a changing environment. Thus, since social systems are open to their

environment, information, learning, and adaptive behavior by system agents are all
fundamental to the evolution of these systems.
Finally, it may be concluded that, unlike deterministic models, a change
model based in CAS principles allows for and acknowledges the prospect of human
agency. The ability exists within this model for any individual to have an impact

upon the evolutionary direction of the system. Consequently, there is motivation

for individuals to

engage the system in a creative and non-mechanistic way.

Within
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organizations such creativity may be seen as the product of a dialectic process in

which more structured and less structured realms of the organization engage each
other to create the bounded instability necessary for organizational learning,
adaptation and transformation. Within this milieu, organizational leadership
emerges.

..-.-
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Chapter 5
Change, Complexity and Stacey's Creative Dialectic

For organizational studies and for those engaged in organizational life,
postclassical science offers a revised perspective on change as a factor in the

development and evolution of organizations. Change is ubiquitous in current
organizational life. "The world that is fast emerging from the clash of new values
and technologies, new geopolitical relationships, new lifestyles and modes of

communication, demands wholly new ideas and analogies, classifications and
concepts" (Toffler, I980, p.)a(). As one consequence "a firm's entire inventory of
data, skills, and knowledge is thus in a constant state of decay and regeneration with

faster turnover" (Merry, 1995, p. 89)". The classical attachment to reductionism
and the traditional top down organizational control structures

it

engenders

exacerbate the difficulty of coping with the rate of change and degree of

complexity faced by most organizations today. A postclassical perspective drawn
from complexity studies shows that organizations, viewed

as

complex adaptive

systems, have the ability, under the right circumstances, to create, innovate and
adapt to a changing environment from the bottom up.

It

is this

complexity perspective on change which is the basis for Stacey's

work on organizational planning and change. Following a review of several change

38n
""

LJne measure of this is the growth in recent years of the contingency work force model, in which
an organization replaces full time employees with decaying skills by younger contract workers with

newer skills. Essentially this model is based upon the rental by the organization of temporally useful
and current skills as a way to deal with the demands for new skills.
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models drawn from the physical sciences, this chapter examines Stacey's model of

dialectically driven organizational innovation and creativity and its implications for
emergent leadership activity as part of the change process. Emergent leadership will
be shown to result from play in an organization's shadow network and from the

dialectic tension between the shadow network and an organization's formal system.

The Drive to Survive and Perspectives on Change
Though instrumental in intent and subject to life cycles, most organizations
none-the-less pursue survival and, when possible,

will change and evolve as

necessary in order to survive. This behavior is perhaps most easily seen when

organizations are viewed from the Darwinian perspective of the population ecology

model favored by some organizational researchers. Though it suffers from some of

the same limitations

as

Darwinian theory3s in natural systems, this model does

highlight the organizational struggle to survive.
More specifically, the model suggests that survival is an issue for populatiorx

of organizational forms. Department stores struggle in the face of competition from
discount stores. Small software stores pursue survival strategies as giant computer

'e lt muy be argued that such a perspective places far too much emphasis on competition, ignoring
cooperation as a survival strategy. Biologist Coodwin (1994) asserts that "the immensely complex
network of relationships among organisms involves all imaginable patterns of interaction, and there
is absolutely no point in focusing on competitive interactions as the driving force of evolution"
[pp.
180-1 8l ). Additionally, rather than a systemic perspective in which organizations are viewed as an
integral part of a dynamic environmental-organizational co-evolutionary process, the population
ecology model views "organizations and environments as separate phenomena" (Morgan, 1997, p.
64) and presents organizational life in a rather deterministic cast in which the environment simply
picks those organizational forms which survive, &scarding others. Thus, "only a few variations are
'selected in' by the environment and survive over the long term" (Daft, 1995, p. 105).
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retailers begin to dominate the market. Egghead Software was once a major national
player in the software retailing business with shopping center based software stores.

No longer able to compete with the large multi-function computer stores and hurt
by the trend toward selling computers with software preloaded, Egghead
announced in early 1998 that it will close the remainder of its stores and transform

itself into the first company to market

a

broad spectrum of software exclusively via

the Internet. [Chandrasekaran ). Reincarnated as Egghead.com, the organization
chose to transform itself as a survival strategy. Munsingingwear, struggling with debt

and no longer able to compete with the advertising and promotional demands of the

branded fashion market, sold its golf shirt business and transformed itself into

a

niche clothing supplier of promotional and incentive items to the advertising
specialty market (Youngblood). Zoom Telephonics transformed itself from

a

successful manufacturer of specialty phone dialers to a modem company when the

environment for long distance telephone carriers altered drastically (Daft).
Organizations understand "the environment is always changing, and, if the dominant
organizational forms do not adapt to external change, they will gradually diminish
and be replaced by other organizations" (Daft, 1995, P. 105). Thus, creativity,

innovation, and changeoo are fundamental to organizational life and particularly to
organizational survival in the late 20th century economic, political and technological

environment.
a0

Kanter (1984) defines innovation as "the generation, acceptance, and implementation of new
(p 20). She defines change as "the crystallization of new action
possibilities [new policies, new behaviors, new patterns, new methodologies, or new market ideasJ
based on reconceptualized patterns in the organization" (p. 27g).
ideas, Processes, products or services
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Traditionally our organizations have been designed and managed assuming
the world view of Newton's classical dynamics with a focus on individual particles,
embodying an atomistic view of change in which change occurs slowly,
incrementally and linearly. This world view has been the deterministic mental

context of much of modern Western organizational life until quite recent times.
This mental model girds efforts to "manage" organizational change. The world is
composed of particles, of physical "things", and things can be managed and

controlled. We have even applied this thinking to an abstraction such
information, trying to control access to information

as a way

as

to control

organizational chaos fWheatley). Operating from this mindset, engenders
expectations that organizational life should be rational, orderly, predictable and

controllable. Working from such expectations, we have been successful just often
enough that these expectations have become reified, guiding our behaviors as we
endeavor to manage organizational change as a linear, incremental process.

Along with the assumption of classical dynamics as the model for change,
organizations have traditionally embraced associated beliefs in the desirability of
achieving stable equilibrium and in efficiency via optimizetion as a desirable state of

affairs for machines and for well run organizations. Weberian bureaucracy and

Taylor's scientific management approach represent this perspective on
organizational structure and process. "Success, in this view, is quite clearly a state of
stable equilibrium characterized by harmony, discipline, regularity, predictability,
and adaptation" (Stacey, 1992, p. 2).
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The physical sciences tender several additional models of change. Along with
classical Newtonian dynamics, thermodynamics and the complex behaviors

of

nonlinear dynamics are perspectives on systemic change. Thermodynamics,
introduces the concept of a system or a collection of particles. From

a

thermodynamic perspective systems are closed, or at best partially open, and
change is seen as an occasional anomaly due to environmental intrusion. This model

postulates incremental change with modest disruptions as organizations adapt to

environmental changes, moving from one stable equilibrium to another (Kiel, 1994).
Note that both classical dynamics and thermodynamics posit norms of

equilibrium and of system optimization, with the underlying assumption of a stable
organizational environment and intended outcomes achievable through rational
means. Yet, thermodynamics gives us to understand that systems in stable

equiXibrium are entropic, effectively dying or at best unable to respond to

environmental demands for rapid evolution. Neither classical dynamics nor
thermodynamics model change as a creative process. Change, an aberration at best,
is dealt

with via dampening feedback or slight adaptation. Depending upon your

choice of model, systems

will remain essentially unchanged or will adapt between

states of equilibrium as they slowly die. There is no notion of systemic

transformation. These perspectives model stasis and systemic decline. They fail to

offer the hope of systemic evolution and development. And, as Dylan has obsenred,
"he not busy being born is busy dying."or

or

Bob Dylan, "lt's Alright Ma" from BringinBit All Back Home, I965.
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Complexity studies represent

a

third change modelaz, one in which change is

seen as the norm. Complex systems are seen to naturally adapt as they co-evolve

with their environment, exhibiting emergent behavior, full of surprise and
creativity. One of the lessons from complexity studies is that systems needing to
adapt are better situated for change when functioning sub-optimally. Consequently,

diversity in system components is useful in such systems as a basis for flexibility and
adaptation. In organizations, diversity of perspective and of mental models is an
asset.

Optimization and improved efficiency make the organization more vulnerable
as organization, environment, and their interrelationships change over time. The
efficiency of a single perspective or rationality may improve the organization only
for a specific purpose and within a limited time. [De Greene, I gg6, p. 291)

ln a co-evolutionary process any optimality point or "fitness peak" is temporary at
best, consequentially, optimization becomes impossible. (Waldrop, Carcia). Facing
a nonlinear, nondeterministic, and unknowable long term future, organizations are

best served by keeping as many options available as they can. To the extent that

they are complex adaptive systems, organizations maximize chances for survival by
seeking viability rarher than oprimality (Waldrop).

The rapid pace of environmental change and the nonlinear nature of the
organizational milieu means that many organizations, or large parts of those
organizations, are

ill

served by

r world view with

a change model grounded in

incremental chatrBe, top down change control, stable equilibrium and optimized

a2

Jantsch bases his observations on dissipative systems as characterized by Prigogine. This was early

work in nonlinear dynamics, what later came to be more generally thought of
complex systems.

as

the study of

Leadership Emerges

96

systems. Viewed and managed from such a perspective, organizations are at risk for
long term survival when constrainedo' from participating in the co-evolutionary
process via adaptation and emergent properties. Research has shown that, in the
process of innovation, "tolerance for uncertainty is more important than tolerance

for risk" (Kanter, 1984, p. 239J.
From the complexity perspective organizations are better served by
operating in an atmosphere of bounded instability, adaptation via emergent behavior
and a strategy of seeking viability, of satisficing as a way to promote rohustness or

stability over time. Seen this way "success...arises essentially out of a creative
tension between the visible stability required to pursue an existing business

efficiently and the far

less visible bounded

instability, or chaos, required to provoke

creative handling of a dynamic strategic issue agenda" (Stacey, 1992, p.96).

In summary, change is a fact of modern orgenizational life. An organization's
ability to deal with change is largely a function of the rate of change, the degree of
environmental and organizational complexity and the mental model of change
dominant within the organization. Change models that posit organizational and

a3

Constraint results from mental models which lead to the creation of organizational cultures,

processes and systems which value formal bureaucratic forms, rigid control, belief in the universal

applicability of linear rationality and the primacy of reductionist analytical techniques. To the extent
that a strong common culture dominates an organization, diversity of style and of mental models is
discouraged and the associated combinations and permutations of ideas are lost to the creative
Process. To the extent that an organization functions by a strongformal structure and/or is highly
segmented, infornration tends to be a limited resource. "The 'information pathologies' of overly
hierarchical, overly specialized organizations are well known" (Kanter,l984. P. 80). "Where
hierarchical and horizontal divisions are particularly stronp information and knowledge rarely flow
in a free manner" (Morgan, 1997, p.88). If the flow of information is limited the organization loses
the benefit of a multiplicity of viewpoints when called upon to make sense of a nonlinear world.
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environmental stasis as the norm are unable to cope with the rate of change and
degree of complexity in much of today's world.

A view of change based upon a complexity model sees change

as

the norm,

patterned and predictable in the short term, but wholly unknowable in the long
run. This perspective supports a world view in which flux and change are constant,

the future unfolds nonlinearly and is indeterminant, and the world is infused with
ambiguity. Thus, creativity and innovation are to be encouraged throughout an
organization, for change cannot be controlled in the classically understood sense. In
a nondeterministic

world,

a

world of choice, "the price for this freedom is an

inability to know the final destination or to be in control of the journey" [Stacey,
1996b, p. I3).

A Dialectic for Change - Networks and Schemas
Employing the lens of complexity studies, Stacey offers a model of organizational
creativity which is at odds with the managerial view that "success depends upon
being 'in control'....our dominant frame of reference...tells us that if we are to have
any order, we had better work out a blueprint for

it in advance and put the order

there; otherwise we will fall into disorder and anarchy" (Stacey, 1996b, p. 5).

While the short term is dominated by the routine, the knowable, for which
standard management techniques suffice, the nonlinearity of organizational life with

its co-evolutionary constitution dictates that the long future is unknowable and no
amount of rational analysis will alter that. Organizations can choose actions which
are intended to generate beneficial outcomes, perhaps by taking actions, big or
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small, intended to move the organization to a new attractor basin'4, to a new mode

of operation. For example, a school district may decide to move from centralized
management to site based management in expectation of better serving the
customers. Consider too the problem of 74 hour a day, 7 day a week computer

support for an organization. In an effort to provide the technical staff with time
away from workplace problems and to have rested individuals for on-going projects,
a

technical support staff may change the support model from one where all

technicians are on call all the time to a "hot pager" model where each week one

technician has the "hot pager" and takes all after hours support calls for that week.

In both examples changes are made with the expectation of positive benefits to the
organization and to its customers, but without the ability to dictate a specific

development path for the new process nor the specific form the outcomes will take.

Nonlinearity dictates that the organization cannot control the specific actualization
of those outcomes.
The creative process in hurlan systems, therefore, is inevitably messyr it involves
difference, conflict, fantasy, and emotion; it stirs up anger/ €DVy, depression,
and many other feelings. To remove the mess by inspiring us to follow some
colrlnton vision, share the same culture, and pull together is to remove the mess
that is the very raw material of creative activity. (Stacey, 1996b p.15)

"Success", in the complexity world view, comes from the organizational innovation

which emerges from systems operating in the realm of bounded instabilityot.
Stacey's model of organizational change is based upon the creative tension
a dialectic between

fwo types of networks or systems which comprise any

oo

See

footnote 36 on page 77 for more on attractors.

as

See

footnote I4 on page 39 concerning bounded instability.

of
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organization: a legitimate network and a shadow network. The combination of

networks within an organization generates a bounded instability, addressing the
fundamental organizational paradox, the need for structures and perspectives
supporting routine organizational functions to coexist with a less formal, less stable
arena in which the organization can formulate responses to an unknowable,

unfolding futureou. "O.ganizations face a dilemma...change - not stability - is the
natural order of things in the global environment of the 1990's, Thus, organizations
need to build in change as well as stability, to facilitate innovation as well as

efficiency" (Daft, I995, p. 287). The presence of both legitimate and shadow
networks provides for both stability and for change in the organization.
The legitimate network is the publicized, legitimated formal organizational
structure. This is the organization as set forth in organization charts and staff
assignments, in policy and procedure manuals, in office allocations, in budgetary

and personnel responsibilities, and in various formal reporting responsibilities. Its
boundaries are known, such that agents clearly ere or are not part of any specific

o6

See Daft (1995) and Morgan (1997) for discussions of a mechanistic vs. organic framework for
organizational structure based upon the rate of change in the environment. According to research
supporting this perspective, organizations operating in relatively stable environments are suitably
structured mechanistically as a classic Weberian hierarchy. As we move along the continuum toward
more and more uncertain environments organizations are better suited by adopting organic formats
with increasingly fluid authority structures, permeable boundaries and omnidirectional information
flows. Morgan further points out that organizations may well have sub-environments necessitating
that various parts of an organization adopt differing styles of organization. Such style fragmentation
requires integrating mechanisms. Research shows that bureaucratic integration techniques - nrles,
hierarchy - work in relatively stable environments, but that "more turbulent" environments required
Irtore relationship based techniques for integration "such as the use of multidisciplinary project
teams and the appointment of personnel skilled in the art of coordination and conflict resolution"
(p. 50). These observations support the contention that for organizations emersed in flux and
uncertainty relationships are of primary value in generating innovation and change.
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organizational subsystem. Within this network the organization's purpose is clear
and generally understood. The function of the legitimate network is to insure
organizational survival by performing tasksaT in support of the organization's mission.

"The formality and the prior, shared intentionality of these network links are meant

to secure surprise-free, regular system-wide patterns of behavior compatible with
an organization's primary task" (Stacey, 1996b, p. 25).

The organization's shadow nefinrork is a nonlinear active arena of play
developed via spontaneous social and political links "informally established by

individual agents among themselves during the course of interacting in the
legitimate network" fStacey, 1996b, p. 26). In the shadow system agents make up

the rules of engagement, the "local rules for interacting...group and organizational
cultures develop that are not part of the officially sanctioned culture or ideology"
(Stacey, 1996b, p.26). In contrast with the legitimate system, boundaries in the
shadow network are fluid and permeable'8. Agents connect based upon ideas,

conceptions, mental models, and a reading of the patterns displayed by emergent
properties of the organization and of its environment.
The legitimate and shadow networks are supported by schemas ,or mental
models, held by members of the organization. Individual agents have schemas
consisting of common components shared with the rest of the organization as a
ni

This function includes overarching tasks such as promoting appropriate information flow and
organizational learning. It includes operational tasks such as design, sales, production, service
delivery, and so on.
o8

"The shadow system extends into and overlaps with the shadow systems of other organizationsl
indeed shadow networks are probably the principal route for interaction between organizations"
[Stacey, 1996b, p.27).
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result of explicit rules or exposure to organizational culture and of components
unique to each individual. These components are conceived of as dominant and
recessive symbol systems. A dominant schema and collective recessive schemas

enable the conception of a current organizational reality as well as the exploration

of possible alternative realities in response to a changing organizational environment.

"All perception

is governed

by schemas" (Stacey, 1996b, p. 38).observer

participation in the construction of reality is supported by

"

quantum perspectiveae.

Organizational reality results largely from what we bring to it via our schemasso, our
mental models. The lens we employ and our conceptual metrics when subjecting
the environment to "our method of questioning" help to define both current reality
and the array of possible alternative realities for the organization.

The legitimate system is driven

by,

dominant schemasr and a dominant

symbol system. These represent the organizationally shared reality and the
expectations for normal execution of primary tasks. In addition to the shared
dominant schema, organizational members maintain individual recessive schemas or

oe

"\'Vhat we observe is not nature itself, but nature exposed to our method of questioning"
Heisenberg quoted in Zukav [1979, p. 136),

s0

Facts are theory laden. Note, however, that reality construction is bi-directional. While perception
is filtered through mental models, those mental models are partially formed by our perceptions and

by organizational acculturation in addition to a larger cultural epistemic orientation. Organizational
culture and environment have an impact upon the dominant schema which, in turn, functions as the
lens through which organizational life is viewed and organizational reality is constructed. Garcia
('l996) identifies micro-level activity among actors in complex social systems as generating both
physical outcolnes and cognitive outcomes. To the extent that the collective outcomes of the system
exhiblt "overall regularities, pattern or attractors" such outcomes may be interpreted as social facts
and subsequently reified. "The interpretations of these patterns as social facts...in turn affects
subsequent actions and collective outcomes" (p. 1a).
sl Stacey's dominant
schema for an organization is analogous to Kuhn's paradigm for a scientific
community. Also see footnote 28 on page 67.
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symbol systems which are collectively engaged in the shadow netvyork. "The
recessive symbol system of an organization is the repertoire of mental contents, as

well

as actual and

potential behaviors, available to but not currently engaging

current primary tasks" (Stacey, 1996b, p. I68).The shadow system functions on the
interplay among the recessive schemas of organizational members.
In the shadow system, informal alliances promote engagement of the various
recessive schemas to play

with "speculations, images, dreams, metaphors/

analogies,

espoused theories, myths and inner representations of outer real objects" (1996b,

p.135). Innovation involves the eventual replacement of parts of the dominant
schema with outcomes from this play in the shadow system.

It is a process of

creative destruction. "Departures from tradition" are identified by Kanter as one of

the five forces or building blocks key to "productive corporate changes." such
departures provide an experiential basis for solving

ne1ry

problems

as

they arise, for

co-evolution of the organization.
One lesson is straightforwardr an organization that wants to innovate to stay
ahead of change should be just loosely enough controlled to promote local
experiments, variations on a plan...And there need to be enough experiments
for organizational policymakers to have choices when it comes to reformulating
strategies. This constitutes the internal equivalent of a "diversified portfolio"
for turbulent times. (Kanter, 1984, p. 291J

Such "departures from tradition" constitute the results of play in the shadow

network. Tradition or the legitimate system serve

as a

boundary or container for

deviations. It is through this dialectic, through balancing the paradox of stability and

instability, that appropriate creative outcomes are generated. Organizationally, this
represents the "edge of chaos", the bounded instability necessary for creativity.

Nonlinearity and the fundamentally unknowable nature of the organizational future
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dictate the vitality of this dialectic in the change process, for "no amount of
systemic thinking, determination, and intelligence can remove the fundamentally
paradoxical nature of creative organizational life" [1996b, p. 1 85).

The organization's shadow network develops wherever people meet and
share ideas, concepts, and observations at odds with the organization's dominant

schema. [n the shadow network trust develops and power is acquired by building
relationships and proliferating information via webs of interconnections and both
dampening and amplifying feedback loops. The shadow network operates along side

the legitimate network, serving a variety of purposes, but ultimately is the source of
creative responses to environmental demands for systemic innovation. "These
purposes range from individual politicking to unofficial efforts to support or
sabotage the legitimate system" (Stacey, 1996b,

p.?7). Kanter (1984)

observes that

"only in retrospect...does a successful innovation look 'inevitabl."'[p. 215) and
therefore, political activity, often outside of the formal channels, is a factor in
organizational innovation. "The enterprise required of innovating managers and
professionals, then, is not the creative spark of genius that invents a new idea, but

rather the skill with which they move outside the formal bonds of their job,
maneuvering through and around the organization in sometimes risky, unique, and
novel ways" (Kanter, 1984, p.216). What Kanter had observed was the building of
relationships, the sharing of ideas, and the search for the power to innovate taking
place in the organization's shadow system.
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Organizational Learning
Paralleling the legitimate and shadow systems of the organization are two
approaches to learning employed by those operating within those systems: single-

loop and double-loop learning. The single-loop epproach, dominated by dampening
feedback, simply involves the learning necessary to maintain the organization in its

current state of operation. This approach functions to detect and correct error with
respect to normal operation. The loop consists of three steps

l)

monitoring; 2)

comparison against norms; and 3) taking corrective action. This is the maintenence
learning style employed within the legitimate network. To that end,
Many organizations have become proficient at single-loop learning, developing
an ability to scan the environment, set objectives, and monitor the general
performance of the system in relation to these objectives. This basic skill is
often institutionalized in the form of information systems designed to keep
the organization "on course." (Morgan, 1997, p.88)

Single-loop learning is the basis for the rational, analytic tools used by management

to measure organizational performance, enabling action to dampen variances in
performance measures in areas such as budgets, cost of sales, profits, and so on.
The learning necessary to enable innovation and change is a double-loop or
complex style of learning. This style adds a second process to question norms and
underlying assumptions, providing for alterations to the dominant organizational
schema as necessary to meet changing environmental conditions. Double-Loop

learning "meens that organizational members must be skilled at understanding the
paradigms, metaphors, mind-sets, or mental models that underpin how the
organization operates. They must be able to develop new ones when appropriate"

(Morgan, 1997,

p 92). Rather than simply questioning

variances as with single-loop
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learning, double-loop learning questions the assumptions and the mental models on

which the current organizational reality rests. "Managers must learn to reflect on
their current mental models - until prevailing assumptions are brought into the
open, there is no reason to expect mental models to change" (Senge, 1990, p.203).

Double-loop learning is evolutionary learning. Rather than learning for the purpose

of maintaining an organization, this is learning which enables evolution of the
organization.

Double-loop learning is difficult to establish at operational levels of the
organization. This is seen in the approximately 70 percent failure rate of TQM52.
People's natural reluctance to change and the traditional management world view

function

as barriers

to change. Paradoxically, in complex adaptive systems change

is

both inherent and resisted mightily. By definition and by behavior these systems
exhibit self-organization and emergent behavior, adapting to a changing
environment. However "one of the chief characteristics of complex systems is the
tendency to resist attempts to change their behavior" (Senge, 1986, p. 139). The

stratified nature of these systems encourages global stability via local fluctuations
and local variety. Thus, change is much more easily accepted when it emerges from

s2

Total Quality Management is a process of modifying an organization's mental model and culture
to embrace doubleJoop learning and the continual questioning of norms. Conceived with a
Newtonian world view, TQM is implemented from the top down and is illustrative of the difficulty
dictating change effectively in complex systems. As Morgan (1997) notes, "it is estimated that as
many as 70 percent of the firms that set off on this path were unsuccessful, largely because they
failed to replace the bureaucratic logic governing the old mode of operation" (p. 14?).
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the bottom than it is when forced from the tops3.
Thus, single-loop learning is employed within the legitimate network while

the shadow network functions on double-loop learning. The organization's
legitimate system, driven by a dominant schema, has a fixed view of organizational

reality. It

sees

what is and uses a maintenance learning style to keep it that way.

PIay in the shadow system, however, makes use of the recessive schemas held by

those so engaged, leading to the exploration of assumptions, mental models, and

alternate ways of viewing the environment. The shadow system functions to
promote double-loop learning, adaptation and organizational evolution.
Conceptually, the shadow network may simply be viewed as that arena within an
organization where evolutionary learning is practiced. In this light, Senge's learning
organization may be understood as a reconstitution of the organization such that the

legitimate system and the shadow system are merged and the entire organization
functions as Stacey's shadow network.

Ordinary and Extraordinary Management
The legitimate system and the shadow system are the realms of "ordinary
management" and "extraordinary menagement" respectively. Stacey sees these as en
organizational parallel to Kuhn's concepts of normal science and revolutionary

This works for negative change as well. Kelly (1994) observes that "a network nurtures small
failures in order that large failures don't happen as often" (p. 26). Addressing the advantage of the
stratified nature of complex systems he notes "the USSR didn't collapse because its economy was
strangled by a central comrnand model. Rather it collapsed because any central-controlled
complexity is unstable and inflexible" (p. 4?).

"
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science. Thus, "ordinary management occurs when members of an organization

carry out single-loop learning, learning within a constant shared paradigm, and
extraordinary management occurs when they switch to double-loop learningso

..,when they alter their shared paradigm or some part of

it"

(Stacey, 1996b, p.

r e3J.

A leader-follower role differentiation process is acknowledged with
leadership roles emerging in the shadow system. Yet, Stacey fails to identify

emergent leadership as a general property of complex organizational life because he
does not distinguish leadership from management. This distinction

will be

elaborated in the next chapter.

The discrimination for Stacey is between realms of management (or realms

of leadership, which for him is the same thing)

as

well

as between rypes

of learning.

Thus,
Cohesive teams of managers - working in the hierarchy of bureaucracy - operating
in consensus are required for day-to-day problem solving management. However,
learning groups of managers - working in spontaneously self-organizing networks that encourage open conflict, engage in dialogue, and publicly test assertions are
vital to the handling of strategic issues. (Stacey, 1992, p. 14)

Citing a "leader-follower dynamic"

as a process

of leader-follower role

differentiation within groups, he none-the-less appears to view organizational
leadership and management equivalently and sees leaders and managers as generally

co-located, performing either ordinary management or extraordinary management.

so

Similarly, Kiel (l994) identifies "a catalytic manager with a varied strategy that focuses on
exploration and learning rather than authoritative control" (p. l8a).
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This structural view of leadership is most certainly the dominant perspective
of those who write for the popular business/management press. While there will be
an occasional sentence or paragraph acknowledging that leadership can occur

anywhere within an organization, the popular writing on leaders and leadership
equates these to managers and to management positions within the organizational

hierarchy. In most cases it is simply an unquestioned and unevaluated assumption.

A clear example of this is the title of Champy's book, Re-engineeringManagetnent:
The Mandate

for New Leadership, a book "about managing, written for managers...

about changing our managerial work" [1995, p. 3). Or consider Farson's book
Management of the Absurd: Paradoxes in Leadership in which he states

"l use the

terms mawtger and leader almost interchangeably" (1997, p. 13), while
acknowledging that distinctions exist between these roles. Bennis and Nanus, who

popularized the (false) distinction "Mantagers are people who do things right and
leaders nre people who do the right things" acknowledge as myth the belief that

leadership is found only at the top of an organization yet their study is based on

'*a

series of ninety interviews...sixty with successful CEO's, all corporate presidents or

chairmen of boards and thirty with outstanding leaders from the public sector"
(1985, p. 20). All of which binds rnanagement and leadership in the practitioner

mind, consequently equating rank or position with leadership and resulting in such
absurdities as an organization's management issuing memos from "The Leadership

Team" as happened several years ago in one operational area of Honeywell.
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Along with this positional view of leadership, the practitioner press

[s

dominated by an attribute or key characteristics centered model of leadership.
From this perspective leadership is to be found in the attributes or competencies of
leaders. Leadership, according to Bennis and Nanus (I985) "seems to be the
marshaling of skills possessed by the majority but used by

, minority" [p. 27). They

then present their arguments for developing four key competencies or "strategies"

for developing leadership. Nanus (1989) later explained "The Seven Megaskills" of
leadership. The sum total of these perspectives - position plus attributes , yield a

Newtonian view of leadership.

While the manager-as-leader perspective clearly dominates in the
practitioner press (simple casual empiricism in any large bookstore supports this), it
is largely the perspective of much academic writing as well. Kiel's work exemplifies

this. Likewise, rvly'heatley (1992J, writing on "leadership", states that by investigating
principles from postclassical science she hopes to "propose a 'new' scientific
approach to management" (p. xiv). Stacey's model similarly fails to distinguish

between management and leadership. Consequently, he treats leadership and
management interchangeably as when he observes that "complexity theories of
management lead to a very rich, paradoxical theory of leadership in which leaders
have to be both the conventional directors of others and the far more subtle

containers of their anxiety and provokers of their double-loop learning capacity"

[Stacey, 1996b, p. 277).

In Stacey's model, ordinary management arises from role differentiation
when "initial leader-follower differentiation is made in relation to the current
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primary task of the group or employment of the dominant schema, and tends to be
rather permanent...institutionalized leader-follower roles [are]concerned with
interactions around

.,lrr.r,

primary tasks of the group" (Stacey, 1996b, pp. 153-

154). That is, in the organization's legitimate system, those whom the groups
elevate are often appointed to management positions. Though unacknowledged by
Stacey, any such differentiation and appointment converts a leader-follower

relationship into a manager-subordinate relationship when formalized by the
organization. The confusion between management and leadership is compounded

with the observation that " [group] members with personalities that drive them to
frequent contributions in the play area are also the most likely candidetes for
leadership in the primary-task area" [Stacey, 1996b, p. lsaJ. Strangely then, he
sees those engaged

in leading efforts to deal with flux and change in the shadow

system as the most likely candidates to manage efforts to maintain the status quo in

the legitimate system.

Within the shadow system leaders are referenced in two distinct ways:

l)

As

legitimate positions of authority (managers) and 2) as emergent roles. From a CAS
perspective, those in legitimate management roles have no special knowledge or
skills that make them privy to the long term future directions of the organization or

its environment. Thus, "the leaders of the legitimate system are simply participants
in the functioning of the shadow system.. . [though] other members of the shadow
system project leadership and authority on to them" (Stacey, 1996b, p. 275J.

However, "as people operate in the shadow system, leadership roles emerge
spontaneously from the interaction" [Stacey, 1996b, p. ?75). To the extent that
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there is wide spread participation in the shadow network, "the differentiation of
leader-follower roles takes on a shifting form determined by contribution" (Stacey,
1996b, p. I 56). As with Blank's leadership event, various leaders occupy these roles
according to circumstances and the leadership-followership dynamic. Based upon
small group research, Stacey acknowledges leadership emergence/ and the
assumption of leadership roles by non-managers among those engaged in the shadow

network. Yet we saw earlier that Stacey views most of those engaged within the
shadow nefwork, the area of leadership emergence, as some part of the
organization's management. Further, since in a nonlinear world "leaders have to be

both the conventional directors of others" as well as promoters of evolutionary
learning, Stacey ultimately identifies leadership as co-resident with organizational
management.

Though a useful modelss for focusing on the paradox needed to support the
creative dialectic in organizations, Stacey fails to distinguish between management
roles and leadership roles. Consequently, Stacey's model hides much of the
leadership, actualized and potential, available to organizations for addressing the

volume of flux and the rate of change in many of today's organizations. It must be
asserted that no matter the genesis for identification of the nominated individuals,
managers in the legitimate system are appointed to their positions. Leadership

entails a bi-directional relationship between leaders and followers and leaders derive

their power from this relationship. In contrast, managerial power is legitimated by

55"Scientists do not deal with
the truth, they deal with lirnited and approximate descriptions of
reality" (Capra, 1988, p. 48). All models are necessarily incomplete. Some, however, prove useful.
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position and managers, have subordinates, not followers. Again, this distinction will
be elaborated in the next chapter.

Hence, in this model, the organizational creativity necessery to cope with the

flux and rapid change in current organizational life comes from bounded instability,
from balancing the tensions created by * legitimate system seeking

stasis and a

shadow network in which agents play with concepts inimical to the status quo.

Suitably balanced, the organization operates at the "edge of chaos", where webs of

information flows feed a process of adaptation, e process of destruction and
creation. Leader-follower differentiation in the legitimate system generally results
in the appointment of those elevated by the primary task groups to a legitimated
management position within the organization. Leadership emerges in shadow system

play from a leader-follower dialectic addressing issues of change such as anxiety and

the need for evolutionary learning. Yet, in Stacey's model management and
leadership are undifferentieted.
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Chapter 6
I-eadership as Emergent Behavior

Highlighting the Newtonian context of our dominant world view as a basis

for traditional organizational structure and subsequently considering some elemental
lessons derived

from postclassical science provides context for the question, "\Mhat

does this have to do

with leadership?" Contrary to the unstated assumptions or

understated emphasis of much of the current practitioner literature, there is a

distinct difference between management and leadership. Organizations hamper
themselves and their change efforts when they fail to understand the distinction.
These differences, obscured by

, world

view based upon particles and forces,

are highlighted by employing an ontology derived from newer scientific
understanding coming from complexity studies, quantum physics, and ecological

thinking. While the world view proffered by classical science is not entirely
replaced by these newer sciences and the perspective they engender,

it

is

significantly modified and enhanced. By exploring organizational implications drawn

from postclassical science and by incorporating the teachings into our mental
models we obtain a richer, more textured understanding of universal processes.

When applied to organizational life, we gain flexibility in our environment and the
capacity to generate additional alternatives for engaging the growing complexities

therein.

While our cultural epistemology leads us to construct our world view on the
basis

of our science, there is no argument here that either leadership or
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management are in any way "scientific" in the common sense of the

term. The

scientific management movement earlier this century and the creation of
"management science" departments in universities not withstanding, menagement is

not a science in a classical sense, though it may employ a number of retionally based
techniques and shares the classical penchant for prediction and control. Leadership

- in whatever model - is a fuoy concept at best and clearly smacks more of art than

it

does of sciencetu. Leadership is grounded more in human relationships than

it

is in

algorithms.

Still, the postclassical sciences have something new to tell us about the world
in which we live and thus about productive views of organizational life and about
the nature of the leadership art within such an environment. As Wheatley and
others have suggested, given this epistemic orientation we should begin to
incorporate 20'h century scientific understanding into our world view.
Moreover, since organizational life functions largely via metaphor, a revised
ontology provides the stuff of additional metaphors with which ro make sense of
the world. New metaphors and new language enable us to construct realities that
were not previously available to us. As Kuhn points out, with a new ontology we
now see things that were simply invisible to us before. Sometimes all you need is
the concept.
This chapter examines the differences between leadership and management
and offers a model of organizational leadership as behavior emerging from a leader-

tu

In proclaiming leadership an " art" , DePree (l 989J states "leadership is more tribal than scientific,
rrlore weaving of relationships than an amassing of information" (p. 31.
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follower dialectic. This view differs from the model for generating leadership that
dominates current organizational practitioner literature. The dominant view of that

literature focuses on individuals
as

as leaders and views

the development of leadership

the acquisition of a particular skill set by those individuals.
Further, though emergence is a key attribute of complex adaptive systems

and can likewise be found in the creation of quantum objects out of underlying
relationships, that academic literature which to date has employed complexity or

quantum concepts for organizational studies has not identified leadership

as

emergent behavior. Most such literature assumes the prior existence of
organizational management and simply maps

it on top of complex

systems.

Blank perhaps comes closest to an idea of emergent leadership when he
discusses leadership as an "event", the outcome of an "interactional" process

between leaders and willing followers. Blank's use of "event" was earlier tied to and
discussed in terms of quantum field theory. Three factors need to be stressed about
his concept of event. First, the clear understanding is that the genesis of leadership

derives from something other than positional authority within an organization.
Second, organizational leadership results from agreeable interaction among those

who assume leadership roles and those who willingly engage as followers. Finally,
there is a time dimension to any given leadership manifestation. A given leadership-

followership connection has it's own (renewable) life cycle. "Leaders" may appeer

to operate in that role continuously, but in fact the nature of the leadershipfollowership dynamic, unlike the formal manager-subordinate structure, demands
that the connection, the relationship, be continuously renewed. When this is done,
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a continual string

of "events" yields the appearance of

a single leadership-

followership continuum. On the other hand, a field/event perspective allows for
individuals to occasionally assume a leadership role to address a given circumstance

without the need to be permanently viewed as "a leader."
A concept of leadership
of organizations and

as emergent behavior is

a postclassical

grounded in a systemic view

understanding of our world. Such understanding

yields a perspective on organizational leadership at odds with the dominant view.

Leadership and Management A Null Set

Within the organizational setting it is important to distinguish between
leaders and leadership; between managers and management. Leaders and managers
are

indiuiduals fulfilling organizational and social roles. Leadership and management

are conceprs

which address the nature of the roles played by leaders and managers.

Leaders are those individuals fulfilling leadership roles throughout the organization.
Managers are those individuals appointed to management positions and engaged in

management functions within the organization. Viewed as groups, organizational
leaders and managers form unique sets of individuals. A given individual may be

both a manager and a leader, but the terms and the functions are not synonymous.
Not all managers are leaders, and many leaders are not managers (Fig.

Leaders

Managers

Fig.

1

l).
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ln contrast, the functions of leadership and the functions of management are unique
and the union of leadership roles and of management roles is a null set (Fig. 2).

Leadership

Management

Fig. 2

Leadership and management serve different functions within the
organization. Differences are apparent in the focus of those individuals occupied in
management processes and those engaged in leadership processes. The differences
are apparent in the mind sets employed to address management activities and

leadership activities. Traditionally, management activities are focused on stability,

control, prediction, metrics and on maintaining the organization's daily routine.
Leadership is oriented to organizational change (Senge, Huey, White).

Distinctions between leadership and management have been documented in
both academic and practitioner literature. Senge [I986J sees management and
leadership as divided into differing skill sets. He sees the focus of managers as one

of "maintaining" and the focus of leader

as one

of "creating." "A manager's job

is

supposed to be about controlling and dampening variances" (Goldstein, 1994,

p.l3). Management

deals in routine, in details - staffing, budgets, personnel policies

-, in authority from position. Leadership deals in change, in concepts, in alignment,

in relationship building, in power from engagement. Management maintains the

Leadership Emerges
118

organization and tends to use the hierarchy while the focus of leaders is to start

things and promote change (Huey, 1994J. Of the recent increased interest in
"leadership" in the business world Huey notes that "back in the era of mass

production when companies could succeed merely by doing more of what they
were already doing, hierarchy substituted adequately for leadership" (1994, p.43).
"Managers aim at outcomes that

fit both predictability and order, while

leaders

produce change" [White, ] 997, p. 48). Deal and Kennedy distinguish between the
orientation of managers as disciplined and that of leaders ("heroes") as playful.
Leadership and management

fulfill different organizational

needs. Both are

required, but they are not the same thing. Some union of leaders and man^agers is
possible. The union of leadershtp and management is a null set.

Importantly, each set of processes - leadership and management - has a
different basis for its power and it is largely this distinction which permits the
assertion that managers are appointed, while leaders emerge. Management is

authority ol)er others. Leadership is power with others. Managers receive their
authority from a legitimated position to which they are appointed within the formal
organizational structure. Leaders emerge when they derive power through

relationship with their followers.
The leader-follower relationship is essentially a voluntary association.
Followers need not respond to our leadership as employees (subordinates)
must to their manager's orders. Gaining the use of follower talent, time,
and creativity means leaders must induce them to want to do what needs
to be done. Leaders cannot force creativity or commitment. Followers
give these essential aspects of collective success. (Fairholm, 1994, p. vii)
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The leadership-followership dynamic creates for leaders what Blank
characterizes as "influence beyond authority." Management is an outside-in

function. It is mapped onto the organization externally and legitimated externally to
any of the subordinates in the organizational structure. Leadership is an inside-out

function. It derives any power and legitimacy from within the organization.
Management as a function stands alone. Its authority is uni-directional and

positionally based. Leadership, in contrast, is more properly thought of as a bidirectional leadership-followership dynamic. The power is in the relationship, not in

the position.

Small Group Studies

While the practitioner literature and the organizational studies literature
have not addressed leadership as an emergent phenomenon, researchers into small

group behavior have taken note of leadership emergence. This study is concerned

with

a

complexity context, with identifying leadership emergence as an outcome of

the normal processes of human complex adaptive systems, and in differentiating
organizational leadership from management. In contrast, the small group literature
is focused on situational factors in leadership emergence and on the actual observed

emergence process within small groups. Forsyth highlights two areas of interest to
small group researchers:

l)

WhV does a group need a leader? What factors result in

the emergence of a leadership role?; and 2) When a leadership role emerges who

will fill the role? The question of who will emerge to fill the roles is addressed in
terms of such things as physical characteristics, gender, personality types,
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intelligence, task abilities and participation rates. This focus on traits is consistent

with the Newtonian focus that dominates the practitioner literature.
With regard to the

genesis

of emergent leadership roles,

a

variety of

situational factors such as group size, the nature of the task at hand, and the group's
feelings toward the rewards for success have been studied and posited as elements

in the leadership emergence process. Of particular interest, "researchers have noted

that the likelihood of leadership roles emerging increases when the group faces

a

stressful situation, or a crisis" (Forsyth, 1990, p. 720). This supports a contention

that organizations dealing with numerous fluctuations and the need to accommodate

to constant change are likely to

see

the emergence of more leadership roles to deal

with the stress and ambiguity introduced by change.
The availability of leadership substitutes is also cited by Forsyth as a factor in
leadership emergence. Many of these leadership substitutes cited at the task levelsT
and at the organizational levelss relate to the relative stability of the tasks and of the
organization and thus the relative absence of change. To the extent that

environmental fluctuations and change are not a factor in organizational life - either
change under way or change needed to jar an organization from entropic stasis -

organizations can function well enough on management and routine processes. The

role of organizational leadership is predominately centered about change. The

literature of leadership emergence in small groups supports the contention that

a

t' ..g. Is the task unambiguous

and routine? Is methodology invariantT Does the task provide its own
feedback concerning accomplishment?

t*

g. Is the organization formalizedT InflexibleT Is the organization composed of close knit, cohesive

".
work groupsT
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view of organizational leadership as an emergent process is legitimate and that

fluctuation and change in the organizational setting is a major factor in the
emergence of leadership roles.

Dominant Practitioner Model
The literature aimed at practicing organizational management

is

overwhelmingly dominated by variants on the great leader myth. With an associated
concentration on key traits and behaviors that anyone can learn, it is an amalgarn of
self-help recipes intended to aid managers in reengineering their careers from being
"managers" to being "leaders." In documenting this perspective Gemmill and

Oakley (1992) comment that "the recent fascination with leadership characteristics
and traits in the management literature is reminiscent of a ghost dancese, flil attempt

to revive the spirit of a time gone by" (p. I l6).
According to received wisdom in the practitioner community, organizational
Ieadership results from the personal reengineering of those actively engaged in
organizational menegement. This Newtonian perspective asserts that achieving
leadership is simply a process conceptually equivalent to modifiiing the attributes of
a

particle. Particle M (manager) redefines himself or herself, through intent and

force of will, with the necessary traits and is transformed into particle L fteader).

More specifically, the outcome will be particle M/L (manager/leader), for the clear
understanding is that a one to one mapping exists between managers and leaders.
5e

Webster's New World Dictionary defines ghost dance as "a North American Indian dance of the
l gth century, in connection with a rnessianic belief."
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Leadership is derived from enlightened managers, those who are able to extricate
themselues

from old style industrial age command and control practices and to

incorporate appropriate "competencies" and "megaskills" into their managerial

toolbox. For example, Bennis and Nanus [l985) highlight "four areas of
competency", displayed by all leaders in their study, which they suggest are
available to anyone to be "learned, developed, and improved upon"uo (p. ?7).
Business trade publications are another source promoting this focus on individual

traits

as a

way of defining leadership6r.

The common model of leader creation in the practitioner world
maintains a classical Newtonian focus on the individual. This model is accompanied

by

,

reductionist orientation wherein the individual creates a new whole (leader) by

summing up the effects of retooled parts (traits and behaviors). Effectively an
organizational leader is created in this model when the individual makes himself or

herself into a leader by application of engineering change orders to the managerself. Ostensibly, following such personal reengineering the individual's former
subordirmres have likewise been transformed into followers by some unspecified

crt

1p,. four competencies or "strategies for taking charge" involve management of attention through
vision, management of meaning, management of trust and management and development of self.

6' A May 1997 article
in Beyond Computinq addressin E"llst Century Leadership" is titled .Do You
Have What it TakesT" and opens with the teaser "A new kind of leader is needed to pilot today's
business into the next century. Find out what qualities differentiate this executive from traditional
corporate leaders. " (Wakin , 1997 , p. 3 8).
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alchemy. There is no role in the process for followers other than to be led62. There
is no concept of followers as part of the dynamic giving rise to leadership roles. A

brief review of some business leadership literature yields no references to followers
in either the index or in the table of contents63. Clearly the practitioner
organizational leadership focus is on the individual, not on the collective.

Viewing leadership

as

simply the acquisition of specific traits or behavior

modification is insufficient and misleading. This approach addresses only part of the
leadership-followership dynamic. This is not to deny the value of certain behaviors
and of the importance of such in the leadership dynamic. However traits and
behaviors cannot be effectively layered on as if you were dressing for the cold of the

unknowable. Simply studying four, seven, ten or some magic number of
"competencies" without a concomitant modification to a mental model leaves the
individual with the same understanding of the world's dynamics and with the need

to fit the new behaviors into his or her existing construction of reality. Without

a

new ontology we have no new basis for encountering the unknowable, nor for
constructing new organizational realities with which to make sense of an
organizational environrnent rapidly growing more complex.

6' Maxw.ll's position is illustrative
of the Newtonian perspective of the practitioner literature with
regard to the relationship between leaders and followers. Accordingly "Everything rises and falls on
Ieadership. There are two ways to get others to do what you want: You can compel them to do it or
you can persuade them...persuasion is the method of free men" fl 993, p. 182J.
63

S." Bennis and Nanus (1985J, Nanus (1989), Oakley and Krug (1991J, Champy Ilgg5), and
Maxwell (1993). Conversely, Burns specifically acknowledges an active role for followers and for
"the interwoven texture of leadership and followership" (pp. 4-5), His index has extensive
references for "followership" and for "leader-follower relation." He further observes that "one of the
tnost serious failures in the study of leadership has been the bifurcation between the literature on
leadership and the literature on followership" (p. 3).
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Though important, individual behaviors and traits are relevant only to the
extent that they are engaged in a leadership-followership dialectic and within thar
process may help to determine who

will emerge as a leader in any given situation.

Leadership implies followership. One does not exist without the other. Leadership
and followership are not "things." They are useful concepts which allow us to talk

about phenomena we observe. The concepts of leadership and followership are
inextricably united. Leaders and followers are "things." They are individuals bonded

by.

relationship commonly termed leadership, but in fact constituted bi-

directionally

as

leadership-followership. It is out of the developmenr of this

relationship that leadership emerges.
Under any model, leadership entails followers. Managers As manegers are not
leaders. Bosses as bosses are not leaders. Neither of these roles entails followers.

The reciprocal of managers and bosses is simply subordinates and the
superordination-subordination relationship is based upon a cash nexus, a simple
exchange arrangement6o. Managers 4s managers do not engage followers, they

receive compliance from their staff. Organizational leaders emerge from a dialectic

6n

This arrangement has elements of "transactional leadership" as defined by Burns. Addressing
transactional leadership., Burns (1978) states "such leadership occurs when oneperson takesthe
initiative in making contact with others for the purpose of an exchange of valued things....
[the
individuals'] purposes are related, at least to the extent that the purposes stand within the t"rgaining
Process and can be advanced by maintaining that process. But beyond this the relationship does not
go. The bargainers have no enduring purpose that holds them together" (pp. 19-20). In Burns' model
this is a form of leadership based solely on exchange and in contrast to "trarxfor*ing leadership",
involves no connection of purpose or motivation beyond the exchange.
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in which a hond has been forged with those willing to followuu. This relationship has
been identified variously as based upon some form of emotional or intellectual
engagement. For Bennis and Nanus leaders engage "emotional and spiritual
resources" in contrast with the physical resources controlled by managers. Zaleznik
sees leaders relating

to people empathetically and intuitively while menagers relate

according to their role in the decision making process. The particulars are less

important than the orientation. It is the fact of engagement, the bi-directional
bonding that differentiates leadership from management.

Emergent l-eadership - Dispersed Leadership
In the complexity of organizational life, emergent leadership is that process
in organizations which involves the appearance and development of functional
leadership roles via a leader-follower dynamic and is contrasted with the authority

positions legitimated by the formal organizational structure. Such leadership
emerges from the organizational milieu and is based upon I ) a shared concern for
change, 2) an active66 relationship founded in 3) trust, with 4) connections on an

intellectual and/or an emotional Ievel. While those individuals with structural

6s

Emerg*nt leadership involves a bi-directional willingly acknowledg.d relationship between
someone assuming the leader role and those in the follower role. Given followers may participate
passively, but there must be a willingness to participate in the relationship. Without willingness there
is no ability for a bond of trust and there is no leadership. A leadership-followership relation must be
acknowledged by followers or it is simply duty, inertia, structural compliance, acquiescence or
something else. For that combination of individuals a leadership relation does not emerge.
Employing Blank's terminology, there is no leadership event.
66 While
any given followers may be passive in their actions, the relationship must be active in the
sense that it is willingly engaged.
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authority within the organization may emerge as leaders, they do so, not because of
their organizational position. Emergent leadership in the organization is based upon
relationships, not upon formal organizational position. In this sense/ emergent
leadership is quantum in nature in contrast with the traditional Newtonian view of
organizational leadership. Emergent leadership is constituted by a joint willingness

to engage between those who emerge as leaders and those who choose to follow.
Emergent organizational leadership is also dispersed leadership. By dispersed
leadership I mean to indicate that leadership which appears throughout the
organization exclusive of that domain generally understood collectively as "top
management6'" and, as with DePree's "roving leadership", without regard for the

formal organizational structure. Leadership emergence is at the core of the change
process,

truly in the midst of the organization and in the middle of systemic

adaptation.
Emergent Ieadership is part of a complex system's response and adaptation

to the evolution of the environment within which the organization evolves.
Leadership roles emerge [and submerge) as part of a survival response in the
organization's co-evolutionary development with the environment. Dispersed
leaders play a key role in helping the organization to deal with the ambiguity and

6' Leadership expectations
for the executive strata include articulation of organizational purpose and
direction, support of concepts and attitudes conducive to organizational change, generation of an
appropriate organizational culture, and dealing with organizational crises. Such roles are qualitatively
different from dispersed leadership roles in that they do draw heavily upon positional authority for
their efficacy. Organizational executive management is not excluded from assuming emergent
leadership roles, but it must be noted that they have overarching legitimate organizationalioles in
creating an organizational culture which encourages learning, adaptation, change and leadership
emergence throughout the organizational ranks,
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the anxiety attendant to uncertainty and change. Emergent behavior is inherent to
complex adaptive systems and one behavior that emerges is the assumption
throughout the organization of leadership roles in response to fluctuations and
stimulus from the environment. From a systemic perspective organizations are

a

complex of dampening and amplifying feedback loops. Complexity studies likewise
support this view. Consequently, while the leadership that emerges within
organizations does so in response to issues of change, the leader-follower dynamic
and the leadership role

it

creates may focus on promoting organizational change or

it may concern itself with dampening

changeut.

While managers can certainly emerge as leaders in such a dynamic, a formal
position of authority within the organization is neither necessary nor sufficient for
the emergence and assumption of a leadership role. Emergent leadership has its
genesis in the web of informal relationships that exist within the organization, not in

any formal organizational structure. In the webby, interconnected, nonlinear world

of complex systems cause and effect are remote in time and space and may be
disproportionate. In a world where small actions may give rise to large effects, there
are no insignificant players. Emergent leadership is a property of human complex
adaptive systems arising from the perceived need to address flux and change in the
organization. As such, non-managerial members of the organization are not excluded

from an active role in the organizational evolutionary process. Individuals
68

Generally the literature promotes leaders as those leading change efforts and managers as
classically functioning to dampen change. However, it must be acknowledged that one very real
response within the organizational ranks to efforts at change agency is resistance in a variety of
forms. The leader-follower dynamic may result in the emergence of leaders to oppose certain
change.
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throughout the organization matter in issues of organizational evolution and
creativity.
Emergent Ieadership arises to

fill

leadership roles that result because

organizational structure, process, and capacity are mismatched to the demands of

the environment. The rational, analytic tools of management present a static picture
of the organization, measuring what already is (Kanter, Priesmeyer). "But change

efforts have to mobilize people around what is not yet known, not yet experienced"
(Kanter, 1984, p. 30a). Emergent leadership is a normal response of a human
complex adaptive system to the demands for creativity and change.
Organizational life in the late 20'h century Western society is feeling the
impact of three related phenomena which render traditional organizational and

authority structures unable to cope with the creativity necessary to survive coevolutionary pressures. Traditional organizational structures were designed and built

for a time of much slower rates of change. Organizational transformations were
generally long and drawn out and a world view base upon equilibrium concepts

sufficed. In today's world organizations are faced with

a

much increased rate of

change in the world, an increased and increasing level of complexity in the

organizational environment, and radical differences in the types of products and
services demanded by customers. The rate of change, the degree of environmental

complexity, and dynamic customer expectations have combined to create a milieu
in which emergent leadership serves to explore the environment in an effort to

formulate creative responses to survival demands placed upon the organization.
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A Context for Emergent [cadership
The dominant operational model for organizations in 20'h century Western
society has been a mechanistic one. This perspective has resulted in

a

preponderance of organizations conceived as Weberian power hierarchies with

functionally segmented organizational structures. This model is not surprising given
the prevailing Nevvtonian world view with tenets of linear causality and problem
resolution via reductionist techniques as well

as

the associated perspective that

organizations are instrumental; they exist, as machines do, for some purpose. This

world view has engendered a faith in rationality and efficiency. "The whole thrust
of classical management theory and its modern application is to suggest that
organizations can or should be rational systems that operate in as efficient manner
as

possible" (Morgan, 1997, p.21). Rationality and efficiency have been the

managerial totems of modern organizational theory and practice.

While this view has dominated organizational praxis, other models exist.
Organizational life feeds on and is generative of metaphors and images. Morgan

(1987) has documented various images used to view organizations. In addition to
organizations as machines, organizations have been characterized: as orgenisms,

as

brains, as cultures, as political systems, as psychic prisons, as flux and

transformation, and as instruments of domination (Morgan, pp. 5-7). With this
variety of organizational metaphors it can be assumed that there are equally as many

or more perspectives on organizational leadership and management. Just

as physics
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employs multiple languages and metaphors in its exploration of the world, similarly,

there is no need to restrict ourselves to a single language about leadershipu'.
This concept of organizational leadership appearing as the outcome of an
emergent process rather than being attributable to a formal position within the
organization relies upon insights from the new sciences and focuses on the middle
and lower strata of organizational life. Organizations are perceived systemically and

viewed as units of flux and change. Emergent organizational leadership is seen to

function to aid the organization in adapting to dynamic and rapidly altering
environments. It is a concept based in a complex adaptive model of change. While

it

is expected that some amount of emergent leadership exists in most organizations,

the preponderance of such leadership will be found in organizations functioning in
environments "seething with incipient change".

"" Funong the languages of leadership are heroic leadership, charismatic leadership, servant
leadership, command and control leadership, trait,based leadership, contingency leadership, moral
leadership, revolutionary leadership, executive leadership, transactional leadership, transformational
leadership, playful leadership, authentic leadership and leadership as steward"hip to name a few. All
have their appropriate application depending upon the topic of interest.
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Impact of System Stratification
Organizations are taken to be complex adaptive systems composed of other

CAS and of linear systems"'. Such systems are characterized bv much interaction
among many autonomous agents, indirect cause-effect relationships and emergent
behavior to deal with co-evolutionary processes at work between the system and

the external environment. While I believe that organizations can be seen as complex
adaptive systems,

it is clear that any methodologies to support this contention

are

immature. I agree with Dennard that the core value derived from assuming this
perspective lies in our ability to reframe problems and to consider previously
unseen options and am perfectly comfortable treating organizations as

if they are

complex adaptive systems without rigorous proof '. Sometimes you need the
methodology; sometimes you just need the concept.

'o Duft (1995) takes the position that organizations are to be viewed systemically. Specificafly,
"organizations are social entities that are goal directed deliberately structured activity systems with
a permeable boundary" (p. 10). Various definitions of system are found in the literature from
Priesmeyer's "any pattern of activity" (1992, p. l5) to that offeredbyJantsch: "a set of coherent,

evolving, interactive processes which temporarily manifest in globally stable structures that have
nothing to do with equilibrium and the solidity of technical structures" (1980, p. 6). I propose that
this investigation is best served by retaining the definitions supplied by both Daft and by Kiel.
Together they highlight the fact that systems involve connections and linkages, that the systems of
concern are open systems, they interact with their environment. For Daft (1995) "a system is a set
of interacting elements that acquires inputs from the environment, transforms them, and discharges
output to the external environment. That basic definition takes on a CAS cast when we augment it
with the Cavaleri & Obloj definition adopted by Kiel (1994): "a grouping of component parts that
individually establish relationships with each other and that interact with their environment both as
individuals and as a collective" (p. al. In contrast with a static, machinelike view of systems, this
definition incorporates the aspect of independent agents interconnected with each other and with
their environment all interacting in response to each other. This definition highlights a view of
complex systems as dynamic processes.

'' O., assuming a Popperian

stance, disproof.
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As complex adaptive systems, organizations can be expected to display the

CAS characteristic of stratified levels of complexity and speed, with subsystems
tending to display more activity and change than do the larger systems which they
.17m

comprise". To the extent that CAS maintain a dynamic equilibrium in the interim
between transformational changes in structure, focus and/or behavior this stratified

structure is the key mechanism for such equilibrium. Stratified structure is the basis

for Wheatley's observation that complex systems maintain global stability through
local fluctuations. This structure permits the larger system to create an arena within

which organizational evolution occurs, characterized by Garcia as "the higher,
slower-moving levels provide a certain amount of stability within which the lower,
faster processes of iterative evolutionary development can take place" (I996, p. 5).
The emergent leadership concept can best be applied to processes which occur

primarily in the middle and lower strata of the organizational system, in those strata
more directly involved in the daily small efforts to adapt and to modif,, an
organization in the co-evolutionary dance with its environmentT3.

'' That is not to say that the

7)

mr

size of changes in subsystems and in the lower strata are greater, merely
that the bulk of duily fluctuations with which the system must deal occur in the lower strata of the
organization. Even those environmental fluctuations which are first perceived at the upper strata are
magnified many times over as various subsystems process the information and adjust their behavior
in an effort to help the larger system to cope. For example, the worldwide "year 2000 problem" of
late 20th century computer systems may ultimately have an impact in the board rooms of many
organizations, but the daily flux and activity to address the necessary change engendered has been
and will continue to be much greater in the lower strata of organizations. As a consequence of this
stratified structure there are more chances for organizational leadership to emerge in the middle and

lower strata

as

there are more change opportunities to address.

'3 lltrhere "environment" is taken to include elements of the relevant economy - domestic an#or
international - , the industry or sector within which the organization operates, competing and/or

cooperating industries with competing and/or cooperating technologies and services, other
organizations operating in these industries and any relevant governmental regulation or social
constraints.
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Dispersed leadership in an organization is directed toward questioning,
spanning, penetrating and even destroying boundaries as part of the organizational

transformation process. Executive leadership is largely about setting boundaries, not
in the sense of barriers, but more, to use a sports metaphor, with a sense of defining

the arena, the intended organizational outcome, and the attitude with which the
game

will be played. Coldstein (1994) emphasizes the need for boundaries in any

process of self-organization and emergence. Self-organization is always

reorganization and there needs to be a bounded arena defining the area within

which this process takes place.
The boundary must be firm and nonpermeable enough to keep the system
intact as a unique system. Paradoxically, however, the boundary also must
be permeable enough to allow nonlinear conditions from the environment...
to affect the system. (Goldstein, 1994, p. 49)

The key change role for executive leadership is to define organizational boundaries legal, structural, and cultural - and to promote what Kanter calls an integrative
organizational culture: one that shares information, views challenges holistically and
has an appetite

for change. However, it is dispersed leadership emerging throughout

the organization from a leader-follower dialectic that deals with the daily coevolutionary flux on the front edge of organizational change.
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Chapter 7

A Difference That Matters

C iven a world in which the rate of change is rapidly increasing and

organizational life is growing in complexity'4, it becomes helpful to differentiate

between the roles of management and leadership. Each serves a different and
essential organizational function. Management provides the care and feeding for the

current organization, while the role of leadership is to engage issues of change and

to foster organizational evolution [Senge, Huey, White, Coldstein). In organizations
and environments teeming with change, hierarchy and attention to rules no longer
substitutes for organizational leadership [Huey). Complex and dynamic

environments require that organizations learn their way into their long term future.
Management and leadership both play a role in developing mental models, cultures,
and structures which yield the greatest potential for learning and, consequently, for
dealing with change. Both are required in organizations beset with environmental
change. The formal system provides the necessary boundaries while the informal

system is a source of requisite instability. As with the wave-particle description of

light, management and leadership are complementary and both are essential to

7a

Consider, for example, the technology of communications and the number of changes
experienced in the last ten years - cellular communications, fiber optics, wireless communications,
Pagers, fax machines, e-mail, world wide web - to name a few. Each introduces its own possibilities
for change., for organizational creativity and destruction, for altered patterns of work, and for
environmental fluctuations. In a webby, nonlinear, interconnected world it has become
commonplace for business cards to have a regular phone number, a cellular phone number, a pager
number, a fax number and an e-mail address. As the web of interconnections grows organizational

life becomes increasingly complex.
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create the bounded instability necessary for creative adaptation in complex
organizations.

ln many

cases

the rate of environmental change and degree of organizational

and environmental complexity have overtaken the ability for organizational

evolution to be effectively directed from the top in any rational, detailed manner".
Consider examples of change in computer technology, the emergence and gro\ rth

of biogenetics, and the nonincremental manner in which the world wide web

has

become a factor in organizational life. Consider, too, altered family structures, work

force diversity, the recent emergence of a contingency work force model, and the
move to horizontal, organic, and even virtual organizational forms. These changes

exemplify the dynamics of the current organizational environment. All of these
changes, and many more, imbue organizational life with discontinuity unanticipated

by our Newtonian world view'6, challenging our traditional understanding of
organizational control and incremental change.
In a world of incremental change it is sensible to ape your elders in order to
take over where they leave off, both in knowledge and responsibility. But under
conditions of discontinuity it is no longer obvious that their ways should continue
to be your ways; we may all need new rules for new ball games and we will have to
discover them for ourselves. Learning then becomes a voyage of exploration, of
questing and experimenting.,.lt is a way of learning that can seem disrespectful if
not downright rebellious. Assume discontinuity in our affairs, in other words, and
's The nonlinear constitution of CAS make top down implementation of change and system
evolution problematic "since it's effectively impossible to cover euery conceivable situation; topdown systems are forever nrnning into combinations of events they don't know how to handle"
(Waldrop, 1992, p. 279). Faith in top down organizational evolution assumes the path is known, that
maps exist, that change is incremental and that rules can guide the organization on that specific path.

"wild card" elenrent introduced by human beings suffuses social systems with at least
some elernent of complex adaptivity that remains hidden from the Newtonian perspective, the
reality of social life has also changed in the latter 20th century. The rate of change has increased and
social life grows in complexity. Thus, it is the case both that the classical perspective fails to
recognize discontinuous change and that an altered social reality increases the value of a new lens
whch permits nonlinear dynamics and the associated change process to be seen.
'6 While the
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you threaten the authority of the holders of knowledge, of those in charge, of
those in power. (Handy, 1989, pp. 9-10)

Ontological revision is destabilizing and threatening, both personally and
organizationally. It assaults constructed realities, threatening comfort zones,
received wisdom, and structures of authority and privilege. Yet for the many
organizations facing an increasingly discontinuous environment, it may be he[pful in

order to survive that mental models incorporate a complexity perspective of change
and of the role of emergent leadership in the change process.

A reductionist, analytical perspective

serves

the organizational maintenance

function and those activities suited to controlled, sequential processes. It can be
effective for maintaining systems in a relatively static or slowly changing
environment. The classical stance suits much of the short term organizational

activity which tends to persist, providing a measure of short term predictability.
Consequently, a strategy of continuous improvement is applicable where and when
the organization experiences relative environmental stability. However/ while
incremental refinement has its place, at times it is insufficient as an organizational
response. Slide rule companies incrementally improved themselves out of existence
as

digital technology generated massive discontinuity in their environment and slide

rules were replaced by calculators. Honeywell's corporate computing department

tried for several years to manage its rapidly expanding and increasingly complex
Unix computing environment by occasionally contracting for the eddition of still
another technical support specialist and reallocating support responsibilities emong
a larger

staff of contractors. Finally, overcome by customer demands, the growing
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number of hardware and software systems involved, the rate of change to those
platforms and the inability to create procedures to control the change, Honeywell
could no longer meet the environmental demands via incremental responses. The
company abandoned incrementalism and contracted with an outside company to

operate, support and maintain the computing environment as incremental response
was overwhelmed by environmental discontinuity. Organizational survival may

depend upon learning and creativity in response to discontinuous change. The
railroads in America, once a dominant industry, mistakenly believed they were in

the train business, rather than in the transportation business. Consequently, they
failed to understand the threat posed by air travel and passenger trains survive today
in this country only through heavy government subsidy.
To the extent that current tasks serve the organization well, management is
necessary to provide for the routine operation of the organization or at least those

parts of the organization best served by

"

mental model grounded in a stasis and

incremental change". ln this case, since the organization functions on procedures

currently in effect, change agency is not an issue. Yet, from a complexity
perspective, discontinuous change and survival require that organizations adapt

structures, procedures, processes, inputs and outputs in an on-going co-evolutionary
process with their environment. This requirement is antithetical to traditional

rtanagement concepts which seek to ground their work in rationality, measurement,

" The traditional role of management is to plan, to measure, to monitor and to research and dampen
variations in order provide control and stability for the organization. Classically, management
provides the care and feeding of organizational processes with the intent of creating an efficient
operation.
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and efficiency. For organizations or organizational subsystems operating in relatively
stable environments traditional change models and managerial techniques work

well. However, in dynamic environments organizational change efforts, "require

a

leap of faith that cannot be eliminated by presentation of all the forecasts, figures,
and advance guarantees that can be accumulated [Kanter, 1 984, p. 30a). Further,

the "inevitability of uncertainty" suggests that "we must learn to live with the
quietness of process rather than the franticness of goals fTheobald, 1987, p. 82). A
postclassical lens helps us to see change as the norm and to find some comfort

operating in "a world...suffused with ambiguity" [Merry, 1995, p. 1a3). For those
organizations assaulted by discontinuous environmental change and the continual
need to adapt, an understanding of the complexity change model frames an
understanding of the dynamics of flux and change. In a nonlinear world, the long

run is best approached with a nonlinear world view.

Diversity - A Source of I-earning, Creativity, and Emergent Behavior
In a webby, nonlinear world of omnidirectional information paths and the
occasional amplification of positive feedback, the creative spark cennot be

constrained to a formal, top down structure. Organizations that function in

environments rife with flux and change require members who can function in
ambiguity, who will engage in conceptual and metaphorical p[ay, who seek out
patterns emerging from the organizational environment, who question the received
wisdom, and who will explore options for constructing alternative and evolutionary
realities for the organization.
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In a dynamic environment the long term future is unknowable. Specific long
term states cannot be actualized by intent and "creative and innovative outcomes
can only emerge" (Stacey, I996b , p. 214). The long term future is addressed via

dynamic learning (Senge, Stacey). Creativity in human systems is inevitably messy
and benefits from diversity (stacey). Learning cannot be presumed to be confined

to the executive or managerial caste. Organizations which rely upon learning and
adaptation for their long term survival require "enough diversity [of schemas] to
provoke learning but not enough to cause anarchy" (Stacey, 1996b, p. 180). Where

sufficient diversity exists in mental models to challenge received wisdom and
organizational culture it will normally be bounded by the political realities of the
organization. The danger of organizational anarchy is minimized since any change
agency is constrained by the need to build support and to obtain money, time and

other resources (Stacey, Kanter). This interaction of change agency and political
reality produces the bounded instability necessary for maintaining organizational

identity while adapting to deal with a dynamic environment.
Diversity is a strength...in a time of rapid and profound shifts. One critical
danger in any dynamic process of change is that a primary question will escape
the attention of decision-makers and will therefore blindside them. The more
types and styles of thought available in thinking through an issue, the more likely
it is that nothing crucial will be missed. (Theobald 1987, p. go)

Diversity - of mental models, of cultures, of interests, of communication styles, of
responsibility, and of experience - are important for generating options in

a

nonlinear world, "ln nonlinear systems it is the nonaverage behavior, the unusual
event, the unexpected fluctuation that drives the process of change" (Kiel, 1994, p.

137). Emergence is a collective phenomenon requiring requisite size and variety.
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Creativiry is enhanced by requisite diversity. The CAS characteristics of sensitivity

to initial conditions and non-proportional

cause and

effect guarantee that individuals

metter and that the more varied the initial perspectives in any given situation, the
more chances for the creation of viable options in the face of a dynamic
environment. Organizational creativity and survival demand that a broad spectrum

of members engage in shadow play in order to maximize the options for creative
evolutionary response. Of the many possible results from the interaction in such
webs of diversity, one is the development of a wider array of leader-follower

relationships and the attendant emergence of organizationally dispersed leadership.

Shadow Network, Trust Relationships and I-eadership Emergence
A most important part of the leader's orientation toward his role is his78
feeling about change - that is, the way he thinks about it and the manner
in which his own behavior impedes or facilitates it. He is concerned with
the maintenance of a dynamic equilibrium within his group and within
his group's relationships to its environment.. . (Zalezrrik & Moment, 1964, p. 444)

An ontology grounded in postclassical science yields a view of organizational
activity centered about change. From a complexity perspective organizational
leadership is a change based concept.

It exists to deal with and to promote far-

from-equilibrium conditions, maximizing information flows and options for
organizational evolution. Organizational leadership is seen to address ongoing issues

of change, either in reaction to change initiated by the environment or to promote

'* Note the publication date of t 964 and consider the language and world view of the times. There
no violence done to the concept if "he or she" (alternatively, "she or he") is substituted for "he."
There certainly is no intention in this paper to lirnit the concepts by gender.

is
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change where the organization has a chance to exploit an environmental nicheTs.

There are multiple languages of leadership. For those concerned with organizational

flux and change the language of complex adaptive systems is a useful lens on
organizational life and organizational leadership.

The legitimate system is the realm of management and the shadow network
is domain of leadership. The legitimate system deals in formal structure, in standard

procedures, in control, and in directed outcomes. Relationships here are structured,

formal, and transactional. The legitimate system is managed and administered with
the intent of maintaining the organization on a stable course. In contrast,

an

organization's shadow system is the collection of unofficial groups and subcultures

with permeable boundaries and ad hoc rules of engagement governing informal
social and political links. Kanter's study of change agency htghlighted this informal

realm of organizational activity, finding that a key element in organizational
innovation is "the skill with which [change agents] move outside the formal bonds
of their job, maneuvering through and around the organization in sometimes risky,
unique, and novel ways" (Kanter, 1984, p. 216). The shadow network is the domain

of metaphorical and speculative play with deviations from the dominant mental
model of the organization. It is the seat of creative impulses and organizational
adaptation.

lf we employ the left brain/right brain metaphor, the formal system is

the left brain: rational, orderly and analytical. The informal network is the right
'e Honeywell's contracting of computer operations support exemplifies the former, while niche
exploitation is represented by the appearance of Amazon Books on the Internet. Sometimes change
is both reactive and exploitive as exemplified by the move of Egghead Software from the traditional
retail environntent to a virtr,ral presence exclusively on the World Wide Web.
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brain: intuitive, pattern seeking and analogical. The legitimate system exemplifies

the organization's particle aspect, articulated and manifest. The shadow network
represents the wave aspect of the organization, fundamentally composed of
relationships and filled with latent possibility. The aspects are complementary and

both are required for an organization to function and to co-evolve with a dynamic
environment. Paradox and dynamic balance are fundamental to creativity and to coevolutionary development. "ln an ironic sense, freedom and control, individual
action and teamwork are roughly equilibrated in innovating organizations" fKanter,
I 984, p. 2a0).

The shadow network is fertile ground for developing the relationships upon

which a leader-follower dynamic feeds. "ln the shadow system, interactions take
more diverse forms than is usual in the legitimate system: for example, added to
flows of information, energy, and action are flows of emotion, friendship, trust, and
other qualities" (Stacey, 1996b, p. 77). To the extentthat leadership is intertwined

with followership the relational

basis

for leadership is founded in trust. Key to the

emergence of leadership is the development of a trust relationship which, in turn,
occurs outside of the legitimate networkto. Trust, itself a complex, bi-directional

relationship, involves factors of integrity, patience, altruism, vulnerability, action,
friendship, personal competence, and judgment fFairholm). In the informal

network both parties have some influence on the rules of engagement and

*o

For example, note how organizational members often rely upon contact outside the formal
organizational structure for building relationships. Sports, social events and conferences are among
the standard vehicles for this activity.
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relationships can more easily move beyond the transactional basis of the formal
system, toward relationships based in power with rather than power over. The

informal organization is generative of self-organizing, emergent peer groups which
are not catalogued on the organization chart. Observing organizational members
seeking support for innovative activity, Kanter (1984) notes that "early supporters

of an innovative project...were generally at much lower organizational ranks than
last supporters" (p. 727). Among peers is where you would expect interactions
based upon trust to be strongest and among peers is where Kanter found initial

innovative activity taking place.
Leadership emerges from relationships forged between leaders and

followers. Emergent organizational leadership is that process in organizations which
involves the appearance and development outside the formal organizational

structure of functional change agency roles via a leader-follower dynamic. In
contrast with the authority positions legitimated by the formal structure, leaders
emerge and derive their power from a bi-directional relationship with their

followers. Managers are appointed, leaders emerge. Organizational leadership
emerges from trust relationships developed within the organization's shadow

network where members engage over issues of change. Stress and the need for
group involvement engender leadership emergence (Forsyth). Task competency and
having a favorable history with the group are factors in building trust and in

leadership emergence.
For emergent status, the findings amassed suggest that two things in particular
are important in an individual's attainment of leadership. First, that he be seen
as competent in the group's central task; and second, that broadly speaking he
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be perceived as a member of the group. (Hollander, 1961, p. 38)

Those who emerge as leaders and those who emerge as followers connect

intellectually and/or emotionally, not simply transactionally. Leaders aid followers
in dealing with the anxiety attendant to change [stacey). Leadership functions both

to grapple with organizational change and to sustain followers under ontological
assault. Followers aid leaders in their efforts to accomplish or to resist
organizational change.

In contrast with the prevailing Newtonian traitcentric view of leadership
found in the practitioner Iiteraturet', organizational leadership from this perspective
may be best viewed as a quantum concept. That is,

it

emerges and derives its power

from relationships. Further, it exists discretely and discontinuously (BlankJ.
Identifiring leadership as a particular kind of interaction event82, rather
Than as a particular set of characteristics of a person, conforms to the
temporal, sequential, and patterned aspects of the role performance. The
individual who engages in leadership events becomes a sometimes leader.
(Zaleznik & Moment, 1964, p. ala).

Followers play a key role in determining who emerges in a leadership role. Theirs is
a dynamic relationship and "being a leader or a

follower through the course of time

or within a given group setting is not then a fixed state" fHollander, 1991, p. 33).

Constituted by a joint willingness to engage between those who emerge as leaders
and those who choose to follow, the leader-follower relationship is itself dynamic
and is subject to maintenance and renewal.

8l See
the section "Dominant Practitioner Model" in this paper beginning on page 121.
82

Though Zalezrl,k & Moment (t 964) do not make use of quantum theory, this is a very quantum
thought. It is similar to Blank's conception of leadership as occurring in quanta or packets in which
leadership is seen as a series of discontinuous, temporally bound "events" or occurrences.
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By definition and by organizational practice managers are appointed. Staffs
and subordinates are assigned to them. Managers direct subordinates. Subordinates

report to managers. Subordinates have a predominately transactional relationship

with the organization and an involuntary relationship with managers. Managersubordinate responsibilities are mapped onto the organization. By contrast,
leadership emerges from willingly engaged relationships. Leaders emerge because

their power is based upon the development of

a

trust relationship, which itself

is

emergent behavior. "A critical factor in culture management and in a leader's

attempt to change values and attitudes is the quality of the trust relationship
present...the key element in these relationships is trust" (Fairholm, 1994, pp. 103104). One can be appointed to an organizational position. One cannot be appointed

to

a

trust relationship. Trust

has

both an intellectual and an emotional basis and

is

developed interactively over time. "Earning trust is a function of leader-foilower

interaction" (Fairholm, 1994, p. 108). "Trust is the emotional glue that binds
followers and leaders together. The accumulation of trust is a measure of the
legitimacy of leadership, It cannot be mandated or purchased. It must be earned"
(Bennis & Namus, 1985, p. 153).

More is Dif rent - The Centrality of Collective Phenomena
Fundamental to the complexity model of change is the concept of emergent
behaviors arising from the nonlinear activity of self-organizing systems. Emergence,

in turn, is based in groups and diversity. "Emergence requires a population of
entities, a multitude, a collective, a mob, more. More is different....mobs breed

a
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requisite measure of complexity for emergent entities" (Kelly, 1994, pp. 20-21).A"
ant colony emerges from a collection of ants. An economy emerges from

a

collection of independent individuals engaged in economic activity. Emergence is a
collective concept.
From a quantum perspective the world is fundamentally about relationships
and collective behavior. Creativity and complex learning are centered in group
processes [Stacey). Similarly, leadership is best viewed as a characteristic of groups.

Leadership makes sense only in relation to followership. Group expectations and
dynamics have much to do with who emerges as a leader (Gibb). Leadership is

a

group phenomenon. Like the "hiveness" of bees, leadership is only evident at the
group level. In reality, it is constituted as leadership-followership, arising from an
interactive, bi-directional dynamic. Leadership-followership is a collective behavior.
Followers play a key role in identifying and in installing leaders (Hollander). Those
who emerge as leaders tend to be the same group members who are valued within
the group as key followers (Hollander). This observation emphasizes the
interactional and bi-directional nature of the leadership-followership dynamic and
the centrality of the trust retrationship to leadership emergence. The emergence of
leaders is contextual, depending upon the task or situation faced by the group

[Hemphill, Gibbs). Leadership is a dynamic relationship,

a

temporal "event",

emerging from group dynamics and submerging within the same dynamics.

Consequently, "being a leader or a follower through the course of time or within

a

given group set[ing is not then a fixed state" (Hollander, 199J, p. 33). Within the
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organization's shadow network informal groups self-organize according to their own
rules and interests, engaging in analogical activity.
Burns observes that much group research into leadership over emphasizes the

tendency toward conformity and consensus in groups, assuming group dynamics
tend to maintain a group equilibrium.

It should

also be noted that many of the

studies involve groups functioning at specific and reasonably well defined near term
tasks, not groups functioning with ambiguous tasks changing over time.
None-the-less, the existing group research supports the contention that
leadership is an emergent property within the organization. Based upon an emergent
and dynamic relationship of trust that is developed within a group context and

predominately nurtured within the informal organization, both organizational
leadership and followership are seen to be emergent phenomenor.

One-Eyed Jacks
Employing this model, leadership emerges in another sense as well.

It

emerges cognitively to the extent that ontological change is internalized. As

exemplified by the current practitioner literature, the dominant practitioner model
equates leaders and managers, sustaining a belief that change agency and

organizational creativity reside exclusively within the domain of organizational
managers. Given this perspective, the mental model of those formally charged with

running an orgenimtion filters out much of the actual and potential organizational
leadership. Much leadership simply goes unobserved because, as Kuhn points out,

with

a given paradigm

"[phenomena] that will not fit the box are often not seen at
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all" (1970, p.74). Quantum theory teaches us about observef-actualized reality and
the importance of measurement in determining the reality that we embrace. From
the quantum perspective attributes are contextual, joint properties of the measured
objects and of the measurement process. When the prevailing schema of
organizational management equates managers with leaders, that is where they will

look for leaders. Leaders will be assumed to exist among holders of positions rather
than as participants in dynamic relationships throughout the organization. The
emergence of dispersed leadership within groups will be missed or dismissed as

inconsequential. In many cases the organization may be frustrated in its attempt to

find individuals who can both maintain the organization and promote stability while
at the same time play in the shadow network advocating instability and change.
Since the mental models and learning styles are antithetical, many individuals
have

will

difficulty maintaining both perspectives. In the end the organization may fail

to recognize and to encourage much potential leadership and, via managerial
monoculture, will fail to take full advantage of the potential which comes from
diverse mental models. With a world view which incorporates 20'h century scientific

understanding, it is essential to see management and leadership as different roles
and to understand the power basis and genesis of each. This permits us to see

previously unseen leadership and followership and to open possibilities for
organizational creativity and change which were unavailable in organizations

grounded in a classical ontology.
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Chapter 8
Emergent l-eadership and Organizational Power
The organization that produces a great deal of innovation must, by definition,
be less category-conscious. It must, by definition, give more people an
opportunity to reach for power despite the box on the organiration chart
they occupy. (Kanter, 1984, p.32)

Organizations, being social constructs, are loci of social power. Social power
has been

defined a variety of ways. Many conceptualizations of power assume a

social world of linear cause and effect and as such are grounded squarely in the

Newtonian tradition. Thus, power has been defined as "the probability that one
actor within a social relationship will be in a position to carry out his own will
despite resistance" (Weber,

1

947

,p. 152,) and as "the ability of one person or

department in an organization to influence other people to bring about desired
outcomes" (Daft, I 995, p. 404). Wrong conceptualizes power as "the capacity to
produce intended and foreseen effects on others" (Forsyth, 1990, p. 181). By any

of these definitions the application of sufficient power within a social situation such
as a organization

will function linearly and will result in "intended and foreseen

effects. "

A definition of social power more congruent with a postclassical ontology

is

Raven's (1965) use of power "to mean potential influence" (p. 371) where "social

influence is defined...as change in a person's cognition, attitude, or behavior, which
had its origin in another group" (Raven,1965, p. 371). Rather than carrying
overtones of control and underpinnings of linearity, this definition allows for change
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with emergent qualities as conceived by complexity studies and

sees

power

as

similar to a quantum wave, composed of potential. Control and foreseen outcomes
involve Newtonian, linear conceptualizations. The potential for influence, on the

other hand, allows for nonlinearity. It acknowledges a sensitivity to initial conditions
and speaks to encouraging favorable outcomes without the ability to specify their
absolute manifestations. This seems a most useful conceptualization of social power

for application to

issues

of emergent leadership.

Power, like leadership, is a conceptual construct that is used to frame and to
help understand organizational life. Power exists as a relationship between
organizational agents (Cartwright, 1995b, Burns, Daft). Thus, both power and
emergent leadership are grounded in relationships. In contrast with authority, which

flows along the lines of the formal organizational structure, power "can be exercised
upward, downward, and horizontally in organizations" (Daft, 1995, p.a05). In the
web of relationships which constitute the shadow organization, power can flow
diagonally as well. As with information, power flows in a webbed fashion through

the organization. Power is an essential element in successful attempts at innovation

(Kanter). An excellent example of employing power to accomplish innovation
involves the development of a new computer at Data General Corporation as

documented by Kidder. Tom West had led a group of Data Ceneral engineers in
skunkworks operation to develop a new computer in competition with the
company's officially sanctioned project and his team's design had won. As Kidder
(1

981) describes it,

a
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Who had been the prime mover behind this success, this act of recoveryT
The company's system of managementT or the team itselP or West? or
[the company president],...Adopting a remote, managerial point of view,
you could say that the Eagle project was a case where a local system of
Inanagement worked as it should: competition for resources creating within
a team inside a company an entrepreneurial spirit, which was channeled in
the right direction by constraints sent down by the top. But it seems more
accurate to say that a group of engineers got excited about building a computer
Whether it arose by corporate bungling or by design, the opportunity had to
be grasped. In this sense, the initiative belonged entirely to West and the
members of the team. (pp. 269-27?)

West had the power to set up the skunkworks and the power to energize the
engineers. Collectively they had the power to establish their design as the winning

project, the power to innovate.
The degree of power differential and how that power is used is identified by
Stacey as one of the key parameters of organizational creativity (1996b). He
observes that where differentials are extreme and durable, organizations tend to be

quite stable with little creative activity, while the equal distribution of power
throughout the organization results in an entropic power vacuum. That is, where
power is closely held among a few individuals, the organization lacks the necessary
freedom to promote wide spread innovation. Likewise, should power be equally

distributed throughout, the formal system is prevented from performing its role of
setting bounds on the activities of the informal network while groups have difficulty
amassing the power necessary to sustain innovation. Recall Kanter's observation,

noted earlier, that "an organization that wants to innovate...should be just loosely
enough controlled to promote local experiments...it should make it easy ...to grab

the power to experiment" (1984, p. 291). Power differentials must exist, but with

sufficient distribution and flexibility to permit experiments and challenges to the
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current system while retaining enough organizational boundary and definition to
shape the results toward organizational purpose and survival. Where organizations

must learn their wey into a largely unknowable long term future the distribution
and application of power

will have an impact on the freedom of organizational

agents and thus ability to engage in the learning necessary for innovation.

Kanter argues that organizational innovation demands the replacement of

rigid segmentalist organizations by open, organic, integrative organizations with
permeable boundaries, a free flow of ideas, and shared power. Power is a key factor

in successful innovation in the organizations Kanter studied. Consequently, she
observes that "we need to make

it possible for individuals to get the power to

experiment, to create, to develop, to test - to innovate.... these'corporate
entrepreneurs' can help their organizations to experiment on uncharted territories
and to rnove beyond what is known...if the power to do this is aveilable" (1983, p.

23). Such observations argue for

a

complexity perspective andthe support it

engenders for human agency. Unlike the machine model of organizations which
ensues from the Newtonian tradition, a model based in complexity studies
recognizes that individuals matter, that, because they are capable of learning and

initiating change, the empowerment of

a

of

wide array of organizational members

makes sense for the organization's long term evolution.

Organizational power and emergent organizational leadership are closely
related. Organizations are loci of flux and change and equally loci of social power.
Power is embedded in the emergent leadership relationship and is necessary for
successful attempts at innovation. Organizational leadership emerges to deal with
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issues

of creativity and change and successful innovation depends upon the

acquisition of power and upon the deployment and types of power in the
organization.

Bases

of Power and Power Tactics for Emergent l-eadership

Weber's conception of the bureaucratic organization served for many years
as

the model for 20th century organizational life. According to Weber,

organizational authority derives from one of three foundations. These authority
bases are: I ) a rational-legal base in

which authority and power are vested in

structural roles and organizational rules; ?)

^

traditional base of authority such

as is

found with monarchies and rigid class systems; and 3J authority based in the
charisrna of unique individuals in which such individuals are "set apart from

ordinary men [sic] and treated as endowed with supernatural, superhuman/ or at
least specifically exceptional powers or qualities" (Weber,1947, p. 358).

With such

a conceptualization

of organizational authority and power there

is

little room for emergent leadership nor does there appear to be room for
followership, with the exception of attachments based upon charismatic
personality. With a traditional base of authority leaders are seen as "the person or
persons exercising authority...according to traditionally transmitted rules" (Weber,
1947

, p. 341). This clearly sets bounds around who can assume leadership roles.

From a rational-legal perspective, leadership functions are seen as belonging to
organizational "offices", to structural roles. Those occupying sanctioned roles have

the organizational authority to lead. "ln the case of legal authority, obedience

is
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owed to the legally established impersonal order" (Weber,1947, p. 328). This

is

the authority basis for the vast majority of organizations in Western culture. It

is

difficult for individuals to establish a relationship with an "office". For this reason,
to the extent that an organization relies upon rational-legal authority, emergent
leadership

will not be a recognized factor within the organization. Finally,

since, by

definition, most individuals are not "endowed with supernatural, superhuman, or at
least specifically exceptional powers or qualities", Weber's conceptualization of
charismatic authority offers little prospect for leadership to emerge throughout an
organization. None of Weber's three bases of authority provide for social power to
be distributed throughout the organization. Yet, leadership emergence requires the

ability for individuals at all levels of the organization to acquire and employ a base
of power.
Among researchers seeking to extend the understanding of social power,
French and Raven

fl 959) developed what has become a touchstone model for

considering the bases of social power. Their theory is f,ocused on "the primary
changes which are produced directly by social influence" (pp. 151-152) and posits

five bases of social power.
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The French and Raven classifications are conceived
Power Base

as

follows:

Definition

Reward Power

The ability to mediate the distribution of positive or negative reinforcers

Coercive Power

The capacity to dispense punishments to those who do not comply with
requests or commands

Legitimate Power

Authority that derives from the powerholder's legitimate right to require
and demand compliance

Referent Power

Expert power

Influence over others that is based on their identification with, attraction
to, or respect for the powerholder
Power that derives from others' assumptions that the powerholder
possesses superior skills and abilities

Note. From Grotq Dynamics (p. 1 82) by D. R. Forsyth, 1990.

Raven [1965) subsequently added informational influence to the model es a sixth

power base for situations in which "it is the content of the communication that is

important, not the nature of the influencing agent" [p. 372). An individual's ability

to exert influence within

a social situation derives

from one or some combination of

these power bases83.

In addition to the power bases identified by French and Raven, specific
power tactics8a are employed such that "even a person without a power base can

still influence others by using various powertactics" (Forsyth, 1990, p. 157). These
tactics may be viewed as direct or indirect, as rational or nonrational, and

as

bilateral (interactive) or unilateral. Individuals typically employ a variety of tactics.
t' Not. that while the influencing

agent is typically conceived of as an individual, French and Raven
state that the influencing agent "can be either another person, a role, a norm, a group, or part of a

group'(.l959, p. l5l).
8a

Forsyth ( t 990) inventories twenty power tactics that can be employed in various combinations.
These include: promise, reward, threat, punishment, bullying, discussion, request, demand
instruction, Persuasion, negotiation, pressure, clairning expertise, persistence, fait accompli,
manipulation, supplication, ingratiation, evasion, and disengagement (pp. 187-188).

Leadership Emerges
156

For example, studies show that managers often use a variety of direct and indirect
tactics with subordinates, but tend to rely on rational tactics when dealing with
organizational superiors. Because

it provides for the acquisition of power throughout

the organization, this view of power tactics along with the French and Raven
conceptualization of social power bases serves as a useful framework for considering
the power aspects within a leader-follower dynamic.
Since the emergent leadership relationship is discontinuous and subject to

ongoing renewal,

it

is expected that power bases and tactics conducive to building

and maintaining bilateral relationships would predominate among leaders and

followers. "The conflict created by coercive influence can disrupt the entire group's
functioning" (Forsyth, 1990, p.

l9l).

Because coercive power is disruptive of group

relationships (Forsyth, Shaw & Condelli) and given that emergent organizational
leadership is grounded in a voluntary leadership-followership dynamic while much
organizational leadership emerges outside of the management structure and is

without formal authority, it is not expected that there is much use of or

basis

for

coercive influence by emergent leadership. Further, coercion applied to complex
adaptive systems which tend to exhibit self-organization and emergent properties is

counter productive. From the stand point of the relationships upon which
leadership is built coercive power can be seen as diZerega's architectonic violence.
"

Dominntion attempts to derry reciprociry. ...relationships are two-sided, even if not

substantively equal" (diZerega, 1991, pp. 82-83). Of the six power bases, coercive

power is the least likely to result in attraction toward the power wielder [Shaw &
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Condelli) and therefore the least likely to result in followership. Such power is an
example of what Raven (1965) terms public-dependent influence in that "the

ability to observe by the influencing agent is necessary for influence to occur and
continue" (p. 373). This is not a power based in trust nor does it exhibit any
bilateral aspects. Trust relationships are not typically built upon and leadership does
not emerge from bases of coercive power*'.

A legitimate power

base girders

the legitimate or formal organization,

providing the power necessary for defining organizational boundaries and for
maintaining the current organization's daily operations. This is the primary power
behind the formal management structure and the power base legitimizing
transactional relationships. As such, a legitimate power base plays little role in the

direct emergence of leadership, yet provides three key elements for organizational
innovation and for leadership emergence. First, management, operating from

a

legitimate power base, defines the overall organizational purpose. It chooses the
environment in which the organization will operate and ttre high order strategy best service, least cost, widest array of offerings, branded product strategy, first to

market, and so on - creating an overall boundary to the organization. This

is

exemplified by Egghead Software's recent migration to the World Wide Web.

It

was Egghead's legitimate structure which made the decision to close its traditional

software stores and to redefine the company's boundaries to create an entirely web

8s

Exceptions do occur such as the attachment of Patty Hurst to her kidnappers, the Symbionese
Uberation Ar*y However, this may be safely judged aberrant behavior and not normalIy expected
within the organizational context.
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based business. Second, the legitimate power base defines those who menege what

Kanter terms the "power tools" of the legitimate organization- resources, support,
and information"'. These tools are necessary both to accomplish creative initiatives
emerging from the system and to provide additional boundaries on the instability
generated by the shadow network. In this way, the legitimate power base

participates in the creative dialectic at the heart of organizational innovation.
Finally, it is via the legitimate power base that the overall organizational culture

is

defined and established. It is this basis of power which determines, for example,
whether the organization operates with a segmentalist culture as described by
Kanter or whether it is more open and integrative. In this way the legitimate power
base

within the organization, although not directly employed by emergent

leadership, can aid in promoting emergent leadership and creativity. Rather than
being directly employed by emergent leadership, the legitimate power base defines
and sets organizational boundaries and culture while serving to help create the

conditions for leadership emergence and supporting leadership and creative activity,
wherever it is found within the organizationsT.

86

Kanter (1984) defines the "power tools" of organizational change as resources (funds, materials,
space, time); support (endorsement, backing, approval, legitimacy) and information
fdata, technical

knowledge, political intelligence, expertise). In this light recall Wheatley's contention that
" lnformation chastity belts are a central management function" (1992, p.105). Recall too that
information is more available at the "=dg. of chaos", in conditions of bounded instability" A system
in stasis is information poor. This is why information is "power tool" for innovation. It is most
available when the system is most conditioned for change.

8'Thi.

is exemplified by W. L. Core and Associates [Daft, Wheatley, 1994). Core takes conscious
steps, via choices about organizational size and culture, to promote information exchange and to
encourage individuals to assume leadership roles in the development and marketing of its products.
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Organizational rnanagement, based in the organization's legitimate structure
and engaged primarily in transactional arrangements with subordinates, can be
expected to make the most use of legitimate power and reward power, both of

which are clearly within their purview. At times managers will also employ coercive
power, the ultimate form of which is the dismissal of organizational members*8 for
noncompliance.

In contrast, emergent leadership can be expected to make use of those
power bases which are conducive to building and maintaining trust relationships

-

referent power, expert power, informational power and a special case of reward
power. Of these power bases, referent power and reward power produce the
highest attraction among those targeted toward those exhibiting power [Shaw &

Condelli). The character of referent power dictates that it is likely a functional
element in the actual emergence of leadership within organizational groups. That is,
those who emerge into leadership roles, particularly those who are able to renew
and maintain those relationships, may be expected to exhibit referent power.

Informational power is particularly helpful in building relationships under
conditions of environmental flux. According to Raven (1965) "lnformational
influence will be more effective when the object of change is ambiguous and subject

88

Coercive power is not limited to employee targets. Contingent organizational members consultants, contractors, and other forms of temporary help - are equally subject to coercive power.
While the contingent workforce may not be oriented toward lifetime employment with a single
employer, there is the desire to build and maintain a reputation for professional competence in order
to acquire on ongoing series of employment assignments, often with the same organization. Such a
need makes these workers susceptible to some degree of coercive power to the extent that the
power holder can punish through dismissal from the current assignment and by hampering the
acquisition of future assignments via negative reports on the individual's competence.
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to cognitive reorganization" [p. 377). Additionally, expert and informational power,
when used in the informal network, serve to establish credentials and a willingness

to share

a key "power

tool." Both aid in building and maintaining the trust

relationship underlying leadership emergence.
Reward power is somewhat unique as it applies to the emergence of
organizational leadership. Both reward power and coercive power differ from the

other power bases in that they typically require surveillance of those toward whom
such power is directed in order to ascertain either compliance or achievement,

depending upon the type of power employed. In the case of reward power the need

for observation is certainly true if direct rewards for performance are considered

-

promotions, desired seminars, pay raises, and such. However, rewards may also be

both indirect and nontangible. As such, rewards may be provided without the usual
surveillance and provided unknowingly. Psychic rewards - the presence of
enjoyable work, a favorable mix of group members, the ability to believe in the
value of one's work - fall into this category. Stacey highlights the anxiety produced

by uncertainty and change as a key variable to be controlled within an organization
dealing with environmental change. To the extent that the leadership relation is able

to contain this anxiety, emergent leadership may be said to make use of reward
power. That is, group members are rewarded by the ability of the leadership
relation to minimize the anxiety attendant to change. It is likely, that such ability
grows out of some combination of referent, expert and informational power, but

the result can be expected to strengthen the leadership-followership relation
because the group is rewarded for establishing that relationship. Thus, emergent
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leadership can be expected to exhibit elements of referent power, expert power,

informational power, and reward power.
Managers employ a wide variety of power tactics. Specifically, their

legitimated role within the organization permits the use of direct and unilateral
tactics - direct rewards, demands, threats, fait accomplis - where they believe this
necessary to achieve objectives. Emergent leadership can be expected to make more
use of indirect, rationa] and bilateral power tactics since such tactics are more

conducive to establishing and maintaining trust relationships. "\Me simply don't like
people who control us by using direct and irrational tactics" (Forsyth, 1990, p.
I 9l

). Emergent organizational leadership will make use of suggestions,

observations,

persuasion, bargaining and rational exchange of ideas, unemotional exploration of
alternatives, discussion, negotiation, and such as major power tactics. Demands,

threats, disengagement, direct rewards, and manipulation are not tactics expected in
an emergent leadership relation.

Organizational Choice Models
The application of power within an organization is about making
organizational choices. Daft (t 995J identifies three organizational choice models:

the rational model, the political model, and

a

mixed model involving both

rationality and politics. "The rational model is characterized by extensive, reliable
information systems, central power/ a norm of optimization, uniform values across
groups, little conflict, and efficiency of operation" (p.

4?l). Clearly this model

is at

odds with the fluid, nonlinear, satisficing character of complex adaptive systems and
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is unsuitable to the extent that organizations or parts of organizations exhibit the

characteristics of CAS. The political model views the organization as a collection of

coalitions and competing groups with differing values and incomplete information.
In this model, "Decisions are disorderly. Information is ambiguous and incomplete.
Bargaining and conflict are the norm."

(p. 473). The mixed model

has aspects

of

both models and probably represents the majority of organizations. Emergent
leadership and creative dialectic are about generating evolutionary options for the
organization. The choice model is about choosing among those options. The

legitimate organizational power structure and politics wilI partially dictate which
options are pursued. In organizations exhibiting a healthy dose of leadership
emergence, the political choice model or the mixed model weighted toward

political choice would be expected to predominate.
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Chapter 9

In Search of Emergent [cadership

If emergent organizational leadership exists, where is it to be foundT How

is

emergent leadership to be identified? This chapter attempts to address these
questions and to provide a basis for operationalizing the concept of emergent
organizational leadership. Indicators of emergent leadership are suggested and likely
organizational settings are explored. Leadership guidelines are offered. Finally,

limitations of this study are identified along with suggestions for further research.

Indicators of Emergent Leadership
As has been suggested earlier, leadership is not only a concept, but at best

it

is a fuzzy concept. This results in a latitude generative of many views of leadership

and of leaders. This latitude of definition has helped to promote the many languages

of leadership and to identify leadership with
traits. A view of organizational leadership

as

a

variety of situations, functions, and

both dispersed throughout the

organization and the emergent product of processes grounded in a leader-follower

dynamic has a process orientation, rather that the structural orientation which
predominates in the practitioner literature. Emergent leadership is about process
and relationship, not reducible merely to structure and position.

Civen this process orientation, the question becomes not so much what

an

emergent leader looks like, but rather how do we find emergent leadership. The
focus is not on the leader, but on the process by which leaders and followers
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connect and thus, by which organizational leadership emerges and where it emerges.

Ultimately, such leaders may be seen

as

fulfilling transformational, servant,

stewardship or other such organizational roles as they address organizational change
Processes. However, the focus is not on leaders per se, but rather on finding the
Processes and patterns by

which leadership emerges throughout the organization.

The search for the process of leadership emergence focuses on a few key
indicators. These include boundary spanning activity and panticipation in the

informal organization, flocking behavior, patterns of information exchange, and
anxiety amelioration. Civen the underlying basis of trust relationships, the process

of organizational leadership emergence is found in the shadow system or informal
organization where such relationships are more commonly formed. The formal
system is less conducive to building relationships since "we cannot force or

manipulate people into real relationship" (Zohar, 1993, p.69). Thus, research into

the leadership and followership emergence process should focus on identifying

an

organizational shadow system, on interactions in that system, on activities which
span the boundaries of the formal organization, and on the related activities

of

building trust relationships among those participating in the organization's informal
culture.
Further, the presence of such relationships and the resulting leadership-

followership dynamics may be located via the flocking behavior of organizational
members. Just as the flocking of birds results from bottom up emergent behavior
based, not on imposed structure, but on e few simple local rules and local
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interactionsss, the presence of trust relationships provides the basis for
organizational flocking and the emergence of a dynamic leadership-followership

structure via the CAS characteristic of self-organization. As with the flocking of
birds and the schooling of fish, it should be possible to observe emergent group
patterns indicative of direction and of temporal leader-follower roles. Such flocking
patterns may be expected to reveal those in leadership roles manifesting referent
power, expert power, and informational power within the flock as such power is
conducive to building trust and thus to promoting flocking within the informal
organization.

Additionally, given the central role that information and information
exchange plays in the process of organizational transformation, leadership

emergence is closely tied to the patterns and process of information exchange

within the organization. Patterns of information seeking and the identification of
common information disbursement and validation sources will reveal leadership-

followership constructs within the organization. Evolutionary learning activity and
the requisite questioning and challenging of the assumptions underlying the shared
organizational rnental model are likewise indicators of leadership activity within
organizations dealing with dynamic environments. Such organizational leadership
may be expected to manifest an informational power base and will be most in
evidence under conditions of ambiguity and cognitive reorganization of
organ izatio nal members.

*' For a discussion of the computer simulation of flocking behavior see Waldrop, pp. 24I -243 and
Kelly, pp. l0-1 1. Also see Craig Reynold's Boids web site atl*tp://htm.com,,/cwr/boids.htrnl.
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Civen the capacity for change to produce dislocation, for the organization's
long term future to be unknowable and emergent, and the need for organizational
members to accommodate to the associated ambiBuitf, there is a tendency to
generate anxiety among organizational members. Those who emerge throughout the
organization in leadership roles

will function to contain this anxiety to such

levels

that it does not impair the change process itselPo. In functioning to temper and to
ameliorate anxiety those in leadership roles may be seen by their followers to
possess reward power. Organizational members are rewarded

for their support and

participation in the change process by having leaders who will help them to contain
the anxiety produced by being "out of control." The search for emergent
organizational leadership will benefit from the tendency for leaders to provide for

anxiety containment among those participating in any given leadership-followership
dynamic.

Finally, it should be noted that leadership is contextual. It should be studied
as a

collective phenomenon, not as the set of traits to be acquired by individuals.

"Leadership is always dependent on the context, but the context is established
by
the relationships we value" fWheatley, 1992, p. 1a4). Leadership is based in
relationships and relationships entail a collective context. Any study of emergent
organizational leadership must necessarily involve the study of group processes and

the formation of leadership and followership roles in the process of dealing with
o

rgan

eo

izational tran sformation.

fu] irnportant aspect of anxiety containment among followers is the clear assumption of risk by

those ln leadership roles.
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Organizational Settings
We are a long way, here, from the bounded rationality of a
mechanistic organization monitoring its environment, shielding
itself from uncertainty and seeking to maintain a stable internal
system in a fixed niche. We are involved with a much more
fluid sense of intelligence that uses, embraces, and at times
creates uncertainty as a resource for new patterns of development.
(Morgan, 1997, p. 92)

Nothing in the concept of emergent leadership prevents emergent
organizational leadership from being found dispersed throughout most
organizations. To the extent that any orgenization develops a shadow network

operating in parallel with the legitimate formal system, emergent leadership may be
manifested within the organization. Civen that emergent leadership is the product

of a process based in change, it is expected that such a process would be most easily
observed in organizations operating within dynamic environments, those
organizations least likely to conform to the classical model of stable equilibrium.

In the late

ZO'h

century various organizational forms and theories about forms

have arisen to challenge the traditional bureaucratic model based on top down

control and stability. In the quotation that opens this section Morgan observes that
one of these forms, the learning organization, is specifically geared, not to bounded

rationality and stability, but rather to bounded instability and to organizational
evolution. Such organizations actively promote change and evolutionary
organizational learning. Rather than being a specific model, the learning organization
is an attitude about organizational behavior and an approach to dealing with a

dynamic environment (Daft). "The learning organization becomes a place for
creating a web of relationships that nurtures and develops each person within the
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community....the learning organization is flooded with information...each person

is

free to exchange information with anyone in the company" (Daft, 1995, p. a96).
Organizations or sub-organizations which have implemented a learning organization

philosophy have in effect given prominence to the shadow system and as such it

is

expected that such organizations will be more likely to exhibit emergent leadership
processes and that leadership

will emerge and be dispersed throughout the

organization.

Mintzberg fl 981) posits five archetypal organizational designs, with each
design composed of some combination of five basic organizational parts: a strategic

apex, an operating core, a middle line, a techno-structure, and a support staff. The

five design configurations are simple structure, professional bureaucracy, machine
bureaucracy, divisionalized form, and adhocracy. Many organizations are constituted
as some

combination or permutation of these archetypes, giving rise to a wide

variety of forms in practice. While emergent leadership may be found within any of
these forms,

it

seems most

fruitful to look for it in the adhocracy, en organizational

form icharacterized by , complex and dynamic environment. Further, "it is a
tremendously fluid structure, in which power is constantly shifting and coordination
and control are by mutual adjustment through the informal communication and

interaction of competent experts" [Mintzberg, 1981, p. l l

l). Adhocracies

are

exemplified by consulting firms, manufacturers of engineering prototypes, and
many technology firms. Such organizations are clearly oriented to change and

creativity.
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Adhocracy in some sense achieves its effectiveness through inefficiency. It is
inundated with managers and costly liaison devices for communication; nothing
ever seems to get done without everyone talking to everyone else. Ambiguity
abounds, giving rise to all sorts of conflicts and political pressures. Adhocracy
can do no ordilm4g thing well. But it is extraordinary at innovation.

(Mintzberg, 1981, p. 1 l3J

Mintzberg's description of the adhocracy organizational form is strikingly
similar to descriptions of the webby, networked nature of complex adaptive
systems, from its sub-optimal mode of operation in order to gain flexibility for

creative responses to the prevalence of ambiguity within the system. With clear
aspects of CAS evident, this organizational form appears to be an especially

fruitful

source for studying emergent leadership processes.

Finally, it should be noted that the recent trend toward flattened
organizations and toward horizontal organizational structures creates another likely
area for investigating the process of emergent leadership. This speaks directly to the

distinction between leadership and management. Clearly, if management and
leadership were co-located, those organizations which flatten themselves by

removing layers of management should likewise find themselves with less leadership
as

well. Assuming that leadership is always an asset in demand, where will the

needed leadership come from in such organizations? Either the remaining
management staff must exhibit more leadership along with its increased load of
management activities and wider spans of control, or the necessary leadership must
emerge from within the organizational ranks. In fact, it may be argued that much of

the organizational leadership never was located in the managerial ranks, that much

of the leadership was emergent and dispersed throughout the organization. The
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flattening of the organization should rnake this more evident

as

the dispersed

leadership may now be more easily seen, even where organizations have not

implemented a formal tearn based structure.

ln summary, emergent organizational leadership may be expected to some
degree in most organizations. Confirmation of a process of leadership emergence
creating organizationally dispersed, non-structurally bound leadership will be most
easily observed in organizations and organizational forms dealing with dynamic

environments. Based on this, both the adhocracy form of organization and those
organizations which have adopted a learning organization philosophy are candidates

for initial empirical research on the concept. Further, the move to flattened
organizations offers another research avenue since such organizations maintain their
need for leadership, yet have consciously elected to reduce the staffing of
management functions, highlighting the difference between leadership and
management.

I-ead ership-

Followership G uidelines

From an world view grounded in 20'h century science we can draw some
guidelines for those engaged in organizational leadership-followership. The key
learning point from quantum studies and reinforced by ecological thinking is that in
a fundamental sense

the reality of the physical world is based in relationships, not in

particles. To the extent that our view of social systems in general, and organizational

Iife in particular, tends to model our understanding of the physical world, this
likewise argues for relationships as the fundamental reality in organizational
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leadership. Ontologically, this is a major reorientation in our thinking about how
organizations and organizational leadership operates.

Similarly, complexity studies and the associated model of change engenders
a

further modification to the organizational mental model. Fundamental to all

guidelines to be drawn from such an understanding is that emergent behaviors are

the defining characteristic of such systems. To the extent that organizations or suborganizations function as complex adaptive systems, environmental flux and change

will be seen as the norm and the system will exhibit emergent properties

as

it learns

and co-evolves with its environment. The key leadership guideline resulting from
such an understanding is the absence of maps and formulas to guide the organization

in this co-evolutionary process. While a general understanding of the CAS process is

helpful, the specifics of any given organizational transformation are unique to that
organization and to its history.
Perhaps a helpful analogy is to the game of soccer, a game based on a smail

set of very simple rules and played in a bounded but constantly shifting

environment. The game is easily understandable, easily taught, can be played at
many levels of difflculty, and is never the same twice.

[t

is a game of pattern

recognition and of exploiting unfolding patterns in the short term before they
change in some unexpected way.

It

is played as games within the game - local rules

dominate and dictate the outcome within the context of global rules. There are

a

number of strategies, tactics and skills which prove useful in soccer and which serve
equally well as leadership guidelines for organizations enmeshed in complex
adaptive processes:
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r

View change

as

the norm and causality

as

nonlinear. Expect the game to

unfold differently than you had planned. Watch for patterns, but expect
them to change in unexpected ways.

r

Promote information exchange. On good soccer teams players are in
constant open communication with each other, enabling them to create
situations and to exploit small advantages. Information exchange among

the players is the source of creative play on the soccer field.

r

As the game is being played ambiguity permeates every play.Good
soccer players are comfortable with ambiguity. Soccer is not an analytical
game like chess, where success depends largely upon analysis. Rather

good play involves pattern recognition and is analogical. An attempt is
made to think two or three moves ahead and to create favorable
situations, but changing conditions and emergent patterns often militate
against the success of such plans. Success on the soccer field depends

more upon discovering and exploiting emergent patterns than it does on
intent.

r

Discourage formal structural boundaries and promote spanning those
boundaries that do exist. While most teams line up in some variation of

forwards, midfielders, and defensive backs, actual play finds players

flowing into other positions and temporarily assuming other functions

as

the unfolding game dictates. The Dutch even developed a soccer
philosophy, "total soccer", in which all 10 field players are expected to
master the skills necessary to play all positions and then to assume any
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position or function necessary during the match

as

the changing situation

dictates. Such thinking recalls Kanter's admonition that segmentalist
organizations inhibit innovation and that integrative thinking is necessery

to promote organizational innovation.

r

Look less for control and more towards support. While it is nice to
completely control the opponent and the game, with well-matched teams
success comes

from support of teammates, not from micro-control of all

details of the match.

I

Move beyond merely coping with uncertainty and occasion ally promote
disorder. Out of this disorder appears new patterns, new opportunities,
and new order. Cood soccer teams attempt to intersperse controlled play

with episodes of disorder, at times functioning at the edge of chaos. They
become unpredictable, creative, and dangerous for the opposition.

Organizationally, this might involve hiring people with "different" skills,
backgrounds and experience in order to change the organizational

personality and to introduce the opportunity for new relationships to
develop. Similarly, where an organization employs a politicel choice
model rather than attempting to rationalize all choice, it promotes
necessary disorder. "Far from being harmful, the instability of multiple

cultures and confllct around issues and careers, as well as lack of
cohesion, consensus, and commitment, is vital to the continual

provocation of new perceptions and ideas" (Stacey, 1992, p. gS).
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r

Begin the season and each match with a high level vision of what is to be

accomplished and a general approach to the game. Yet, be open to

opportunities or changed conditions during the match. Promote diversity
of thought and tolerate mini-cultures. Success on the field ensues from
creative play and the exploitation of opportunities. Rigid adherence to

a

single vision and to a single way of thinking is counter-productive as the

rnatch unfolds. Consider again the recent move of Egghead Software

from strip malls to the virtual market place and the reincarnation of
Munsingwear as a vendor of promotional sportswear after leaving the

branded sportswear business. In each case a rigid adherence to the
original business plan would have resulted in organizational death.
However, the ability to alter the organizational vision, the aFproach to
the game, enabled these organizations to co-evolve along with their
dynamic environments.

r

Leadership emerges on the field during the match. There is relatively

little formal structure to a soccer team. During the match the coach

is

limited to a small coaching box, functioning primarily to set initial
strategy (vision) and to manage the few player substitutions permitted
fresources). On the field the designated team captain functions as the

communications interface with the referee. Functional leadership
emerges from the relationships which have been built among the players

and from the situations which present themselves as the match unfolds.
Such leadership emergence is promoted at W. L. Gore and Associates
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and in the Special Forces of the U. S. Army.At Gore, "projects and new

products emerge not from top-down planning but from the interests of
employees who work closely together to spot and define business needs"

(Wheatley, 1994, p. 20). The Special Forces, recognizing that often the
forces in the field have no contact with their commanders, consciously

promote leadership emergence. For them " the answer has been both to

build the technical expertise of these agents and to embed in them

a

deep sense of values" [Wheatley, 1994, p. 20).
Be aware, however, that the very nature of complex adaptivity militates
against codification and formulaic approaches to leadership "rules." Functioning in a

complex and dynamic environment with a CAS perspective is more an attitude than

it

is a specific form with specific rules.

It has implications for such things as hiring

practices, for understanding organizational dynamics, for developing learning
processes, for encouraging mini-cultures, for human agency, for the roles of

analytical and analogical thinking, for attitudes toward the prediction and control,

for the expectation of maps and charted territory, and for an understanding of the
genesis and locus

of much organizational leadership.

As a final observation, I agree with Kiel's suggestion that generalists have the
advantageo' in dealing with the holistic perspective mandated by systems thinking in

general and by a CAS perspective in particular. To that end the skills and attitudes

el Contrast this with Dnrcker's
assertion that in a "knowledge society" useful knowledge is applied
knowledge and therefore workers with specialized knowledge are the most effective, Further,
"'Ceneralists' in the sense in which we used to talk of them are coming to be seen as dilettantes
rather than educated people" (1994, p. 63J.
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necessary to adapt to a CAS perspective and to assume organizational leadership

roles would seem to be best served by

, grounding in the liberal

arts and by the

broad based, multi-disciplinary perspective engendered by such education. To

support innovation and change, organizations require people "knowledgeable about
how to manage ambiguous assignments and webs of interdependencies" (Kanter,
1984,

p

368). Such skills are best promoted by a liberal arts educarion. An

appreciation for a world view grounded in postclassical science suggests that
organizations would be well served to stock their ranks with members broadly
educated in the liberal arts.

Limitations of This Study
This study is conceptual in nature and as such offers nothing in the way of
empirical support to justify the existence of emergent organizational leadership.
This work is left to those, if any, who follow. Case studies need to be developed

well as a richer set of examples in order to strengthen the case for leadership

as

as an

emergent process. While a possible operationalization is suggested, specific and

detailed operationalizations are requisite to any subsequent empirical work. Prior to
any empirical effort, the concept would benefit from exposure to a wider audience
and from the consequent refinement and clarification.

Much is made of the bi-directional relationship between leaders and
followers, yet beyond asserting their key role and citing some findings from small
group studies, there is little exploration of the nature of followership. Clearly,
leadership emerges, then followership must emerge as well.

if
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Finally, it is asserted, but not established that organizations and suborganizations function as complex adaptive systems. When the principles of

complex adaptivity are understood this assertion feels right to those actively
engaged in large, for profit organizations. Anecdotal evidence suggests that the

assertion holds for organizations in many other fields, including not-for profit
organizations and governmental organizations. Yet, it must be conceded that this

study treats "organizations" at a rather high level and if the existence of emergent
organizational leadership and a process to generate it are established empirically

it

will be necessary to map their existence more specifically into organizational Upes
and into the organizational life cycle.

Further Research Questions
The major limitation of this study also presents the largest opportunity for
subsequent research - to empirically establish the existence of emergent and
dispersed organizational leadership and the process by which such leaders and their

followers assume their roles. Additionally, research is necessary to investigate,
among other things, I ) the existence and functioning of organizational shadow
systems and their role in originating organizational leadership; 2) the conditions

under which organizational leadership is most likely to emerge and ways to cultivate
these conditions; 3) the actual nature of the leader-follower relationship in an
organizational setting; 4) the nature of anxiety containment under conditions of

discontinuous change; 5) the stratified architecture of CAS as it applies to
organizations and to other social systems; 6) the effect of gender in the process of
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leadership emergence; 7) the role played by organizational size in the leadership
emergence process; 8) methodological techniques appropriate for the study of
social systems as complex adaptive systems; and 9) the nature of theory validation

when dealing with social systems as complex adaptive processes.
Finally, there is opportunity to research change itself as it is experienced by
organizations in the late 20'h century - types of change, rates of change, and the

impact of change upon the functioning of the organization. In this vein one could
explore the assertion that "in an increasingly interactive and complicated global
system symmetry-breaking behavior may be occurring more often within a variety

of subsystems...resulting in an increasing array of qualitative change throughout the
entire system" (Kiel, 1989, p. 5a7). In the end, there is certainly further researchto
be done on the role of organizational leadership in helping organizations function in

dynamic environments and on the applicability of postclassical scientific
understanding to the structure and the functioning of postmodern organizational
Iife.
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